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Lot ns take a Snrvey of tlio principal Fabrick, viz. the Terraqueous 
Globe itself^ a most stupendous wnk in every particular of it, nhich 
tl(»tli no less agi^randi/.f its Maker ihan every curious cimnplete work doth 
its M'orknjau. Let us cast our eyes hcreljiid there, let us ransack fill the 
Globe, let us ^>ilh the tueafest accuracy inspect every part thi^fM.fj search 
out the hnnosl secicts ■''fany of the creatureSj let us t’xsnnine them with 
all our gau^eSj measure iiieui with our nicest rules, pry into them with 
our microscopes and most exfjuisite instruraenls, stili we find them to 
bear testimony to their infinite Workman." 

OliUriAM’S PllVSlCO-TflEOLOGY, BOOK U. 1*. 3S. 


“ Gould the body of the w hole Larlh - - be submitted to the Fauuu- 
nation of <mr Senses, were it not too big and disproportionetl for <ujv 
Enquiries, loo iinwieldly for the Mojiagement of the Eye and Hand, there 
is no question but it would appear to us as curious and welLionlriu'd 
uframe a.s that of an human body. We shmdd See the same (.'oncate- 
nation and vSubserviency, the same Necessity and rsefulness, the s;une 
Beauty and Harmony in all and eAcry of its Earts, as A\ha( we dis» over 
in lUc Erndy of every .single Aniuial.” spectavok, no, .>13, 
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X ttieiid has this dny suggested to lue^ diat expressions are used in 
eextain parts of this Treatise, which some persons consider as speah- 
jug too eoujSdently respecting Physi* al Phenomena, ai if they could 
not have been otherwise disposed, liad aiith been tlie will of the 
Cieritor; or which seem to unply that ills method of proueeding 
under tormer sj stems, must of neccfstft^ have been the b.irae as those 
which we witness in the growth of living species of Animals and 
Vi^etdhles, and in the laws that now regulate the material Woild 
I am not conscious of iiaring used any such expressions, hut lest 
f nhould have inadvertently done so, 1 gladly take this opportunit> 
of stating, that f accord to the tuUest extent with such person'* 
respecting the Omnipotence of the Creator, and admit with them, 
that had it been his pleasure, all things that exist might have been 
the immediate results of an Almighty Jiaft My only endeavour 
iia'^ been to shew, tlnit as far as we may venture tu argue on auch a 
'.ubject, from tlie analogies afforded by the organic and inorganip 
parf’^ of the world around us, the proofs of design which wo dis¬ 
cover in the fossil relics of former systems of Creation, differ in no 
itspcit from tho»e drawn by Paley and all writers ou Physico 
Theology, from (he structure of living organic bodies; and die othet 
actual phenomena of the natural World, in evidence of the Wisdom 
and Power, and Goodues^of the JDeity. 


Ox roan, 
Aprtl 4, 




Inlroductorif Notice, and Description of the Geological 
Phenomena illustrated by Plate L 

Platk 1. 


The lower portion of Plate I, is an imaginary section, con- 
strfcted to express by the insertion of names and colours, 
the relative positions of the most important classes both 
of nnstratificd and stratified rocks, as far as they have yet 
been ascertained. 

The merit of this section is due to the talents of Mr. 
'fhoinas Webster; it has been enlarged and improved by 
him from an original section, which he has for several 
years exhibited in illustration of his lectures; it w'as in¬ 
tended to illustrate a work on Geology, which he is pre¬ 
paring for the press, and he has liberally permitted me to 
use it likewise in the present work, with some few addi¬ 
tions and alterations of my own. 

Tills Section exhibits under one point of view the rela¬ 
tions of the Granitic and Volcanic rocks to the stratified 
formations, and to one another, more intelligibly than I 
have ever* seen expressed elsewhere. The selection and 
arrangement of the animals and plants in the upper part of 
this Plate is exclusively my own ; these have been drawn 
and engraved (together with a large proportion of the wood- 
cuts) by Mr. J. Fisher, of St Clements, Oxford. 

The section is founded on many series of accurate obser¬ 
vations, on several lines taken across Europe, between the 
British islands and the Mediterranean Sea. Although.no 
single straight line exhibits every formation complete in.’ 
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full order of succession here represented, no fact is inserted 
for which authority cannot be found. The near approximation 
of this synoptic representation hy Mr, Webster to the facts 
exhibited by an actual section, may be estimated by com¬ 
paring it with the admirable section across Europe, pub¬ 
lished by Mr. Conybeare in the Report of the Proceedings 
of the British Association for the Advancement of Science 
1832, and with liis sections of England, in Phillips and 
Conybeare^s Geology of England and Wales. 

For facility of reference, I have numbered the princi¬ 
pal groups o^* stratified rocks ivjiroscMited in the scctfoii, 
according to Ihoir most ubuul order of succession ; iiml 
haye designated by letters tin; cty.'Kdiine or unstratified 
rocks, and the injected masses smd ilykes, as well as the 
metallic veins, and lines of fracture, producing dislocations 
or faults. The crowded condition in which all the Plieno- 
mena represented in this section, arc set together, does 
not admit of' the use ol’ accurate ndative proportions 
between tlie stratified rocks, and the intruded masses, veins, 
and dykes by which they are iiitevsected. The adoption 
of false proportions is, however, unavtiidabh' in thest; I'lises, 
because the veins and dykes would be iDvisible, unless 
expressed on a highly exqgg’crated scale. Tiie scale of 
height throughout the whole section is also infinitely greater 
than that of breadth. The plants and animals also are 
figured on no uniform scale. 

The extent of the dificrent formations represented in this 
section, taking their average width as they occur in Europe, 
would occupy a breadth of five or six hundred miles. A 
scale of heights, at all approaching to this scale of breadth, 
would render the whole almost invisible. The same cause 
makes it also impossible to express correctly the effect of 
vallies of denudatioUf which are often excavated through 
strnta of one formation into those of another subjacent 
formation. 
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As it would encumber the section to express Diluvium, 
wherever it is present, it is introduced in one place only, 
which shews its age to be more recent than the newest of 
the Tertiary strata j it is found also lodged indiscrimi¬ 
nately ujx>n the surface of rocks of every formation. 

In our early Chapters w'e Iiavc considered the Theory 
wliich ivfers unstratified rocks to an ifrneous Orio-in, to be 
that which is most consistent with all the known Pheno¬ 
mena of Oeology, and the facts represented in the Section 
ntjw before us are. more consistvuit with the Ptjstulatcs of 
this Ilypotliesis, than with I hose of any other that has 
hitlierto been proposed, 1 have, therefore, felt it iiulisptm- 
v.vbic to adopt its language, as aflbrdjng the only terms by 
t'. hieh the facts under coiisidoraiion can be adequately de- 
ierihed. 

Assiniiing tl)at Fire and Water have been tlio two 
great Agents ern]>h»yed in reducing the surface of the globe 
to its actual condiLi<)n, we see, in rej^eated operations of 
these agents, causes adequate to the production of those 
irregular Flevations and Depressions of the fundamental 
Itoeks of tho Granitic series, which are delineated in the 
lower liegion of our Section, ns fonniiig the basis of the 
entire Supei’struclure of straijfi' t! Hofks- 

jSTear the iipht f^xtremity of this Section, the undulating 
surface of the fundamental Granite <'a. 5. a. 6, a. 7. a. 8.) 
is represented as being, for the most part, beneath the level 
of the Sea, 

On the left extremity of the Section (a. L a. 2. a. 3.) the 
Granite is < leva ted into one of tliusc luity Alpine ridges, 
which have aflectf: !, by their upward movement, the entire 
series of stratified P.o. ks. 

Corresponding formations of Primary and Transition 
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Strata, are represented as occurring on each side of this ele- 
vated Granite, which is supposed to have broken through, 
and to liave carried up with it to their present elevated and 
highly inclined position, strata that were once continuous 
and nearly horizontal.’*^ 

The general history of Elevation appears to be, that 
mountain chains of various extent, and various directions, 
have been formed at irregular intervals,‘during the deposi¬ 
tion of stratifiecl rocks of every age ; and that Granite had, 
in many cases, acquired a state of solidity before the 
period of its elevation. 

Within the primary Granite, we find other forms of Gra¬ 
nitic matter, (a. 9.) which appear to have been intruded in a 
state of fusion, r»of only into fissures t>f the older Granite, 
but frequently also into the Primary stratified rocks in con¬ 
tact with it, and occasionally into strata of the. Transition 
and Secondary series, (q, 10. u. 11.) these Granitic injec¬ 
tions were probably in many cases, contemporaneous with 
the elevation of the rocks they intersect; tliey usually as¬ 
sume the Condition of Veins, terminating upwards in small 
branches ; and vary in dinicnsions, from les:" than an inch, 
loan indefinite width. The direction of thcfic veins is very 
irregular: they sometimes traver.se the Primary strata at 
right angles to their planes of stratification, at otlier times 
they are protruded in a direction parallel to these planes, 
and assume the form of beds. Some of the relations of 
these Granitic Veins to the rocks intersected by them are 
represented at the left extremity of the Section, (a. 9.)’t' 

Cases of Graaite, thxis elev. ‘ed at a period posterior to the 
deposition of Tertiary Strata, occur in the Kastem Alps, where the 
Transition, Secondary, and Tertiary strata have all partaken of the 
same elevation which raised ti»e central axis of the crystalline Gra¬ 
nitic rocks. See Gcol. Trans. N. S. Vol. HI. PI. Sfi. Fig. I. 

f Xn the Granite ut the right extremity of the Section, the gra¬ 
nitic veins are omitted, because their insertion would interfere with 



EXPLANATION OF PLATE 1. 


5 




A, 10. represents a dyke and protruded mass of Granite, 
intersecting and overlying stratified rocks of the Primary 
and Transition series. A.' 11. represents the rare case df 
Granite intersecting Ked Sandstone, Oolite, and Chalk.* 

SienUe, Porphyrt^j Serpentine, Greenstone. | 

Closely allied to Granitic Veins, is a second series of 
irregularly injected rocks, composed of Sienile, Porphyry, 
Serpentine, and Greeu Stone tb. c. d. c.) which traverse the 
Primary and Transition formations, and the lower regions 
of the Secondary strata j not only intersecting them in .va¬ 
rious directions, but often forming also overlying masses, 
- in places where these veins have terminated by overflowing 
at the surface, c'. d^ e^) Tlie crystalline rocks of this 
series, present so maii^ modifications of their,ingredients, 
that numerous varieties'of Sicnite, Porphyry, and Green¬ 
stone occur frequently in the products of Eruptions frongt'a 
single vent, 

I’be scale of our Section admits not of an accurate repre-^’ 
sentatiou of the relations between many of tliese intruded 
rocks, and t}u‘ strata they intersect ; tlicy are all placed, as 


tJ»« rcprt'Seiilalion ot’ tii(- of HrisaUic aad Volc?unc matter 

'.ihifh tluit p!'ri;iji 5 . l iioj: i-. iurtiiuii'ii to illustrate. 

Au oxriiuph' vf (1(0 r I’lirnotnonn'!' of Granite intruded into 
tJir t'balk fonnanon, iu the nill of St. Martin, near Pont de la Fou 
in the Pvreuots. is doM-nbed In M Ilufreuoy in tJic BuUetmde la 
Socicte Oeologiqiie dc Franco, Tom. '2. page 73, 

At Wcinbtihla, near Mciss-eu in Saxony, Prof. Weiss ktas ascer¬ 
tained the presence of Sieiiitc above strata of Chalk; and Prof. 
.Naumau stales, that, near Oberan, (briaceous rocks are covemi by 
tJraiute, and diat near Zscheiia and Neiderfehre, the Cretaceous 
rocks rest horizontally on Grauiie : at both these places tim Lime¬ 
stone and Granite nrc entanglcd in each other, and irregular por¬ 
tions and veiu-i of hard Limestone, vitb green grasas and cretaceous 
fossils, are here thv rc imbedded in the Gravute.. ; , ' 

F- 1.) Ih ch',. Geoi. Manual. 3rd Edit* 
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if they had been injected, eitlier at the time of, or after the 
elevation of all the strata, and had produced but little 
disturbance in tlie rocks through which they are protruded. 
It should however be understood, distinctly, that some In¬ 
jections may have preceded the elevation of Strata to their 
present lioight, and that mimerous and successive eleva¬ 
tions and injections, attended by various degrees of frac¬ 
ture and disturbance, have prevailed in various localities 
during all periods, and throughout all formations ; fi'omthe 
first upraising of the earliest Primary rocks, to the most 
recent movements juoduced by existing Volcanoes. M. 
Eiie de Beaurnoiit has discovered probable evidence of no 
less than twelve periods of elevation, affecting the strata of. 
Europe. 

Examples ol' the fractures and dislocations attending 
these movements, and producing faults, are represented in 
our Section by the lines designated by the letter 1. Some of 
these fractures do not reach to the present surface, as they 
affected the lower beds at periods anterior to the deposi¬ 
tion of more recent strata, which cover unconforrnably the 
summits of the earlier fractures. (See 1. P. R P. I^. P.) 

Basalt. 

A third series of Igneous Pocks is that which lias formed 
dykes, and masses of Basalt and Trap, intruded into, and 
overlying formations of ail ages, from the earliest Granites 
to the most recent Tertiary Strata. These basaltic rocks 
sometimes occur as Beds, nearly parallel to the strata, into 
which they are protruded, after the manner represented in 
the carboniferous Limestone of our Section, f, 2. More fre-. 
cjuently they overspread the surface like ex}>anded sheets 
of Lava. Our Section gives examples of Trap under all 
these circumstances. At f, I. it intersects and overlies 
Piiinary strata; at f. 2, f. 3. f, 4. f. 6. it stands in similar 
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relations to Transition and Secondary strata ; f. 6. represents 
an example of an extensive eruption of Basaltic matter, 
over Chalk and Tertiary strata, accompanied by an intru¬ 
sion of vast irregular masses of the same materials into the 
body of the subjacent Primary and Transition rocks, 

f. 7. represents strata of columnar Basalt, immediately 
beneath streams of cellular Lava, in regions occupied also 
by craters of extinct Volcanos, f* 8. represents similar 
beds of columnar lava in the vicinity of active Volcanos. 

Trachyte and Lava, 

The fourth and last class of intruded rocks, is that of 
modern volcanic Porphyries, Trachytes,* and Lavas. The 
undeniable igneous origin of rocks of this class forms the 
strongest ground-work of our arguments, in favour of the 
igneous formation of the older unstratifiod and crystalline 
rocks; and their varied recent products, around the craters 
of active Volcanos, present graduations of structure, and 
composition, which connect them with the most ancient 
Porphyries, Sienites, and Granites. 

The simplest cases of volcanic action are those of Tra¬ 
chyte Cg. 1.) and of Lava (i. 5.) ejected through apertures 
in Granite; such cases prove that the source of volcanic 
fires, is wholly unconnected with the jiseudo-volcanic re¬ 
sults of the combustion of coal, bitumen, or sulphur, in 
stratified formations, and is seated deep beneath the Pri¬ 
mary rocks-i* 

** The appellation of Trachyte has been given to a volcanic Por¬ 
phyry, usually containing Crystals of glassy felspar, and reinarfcabiy 
harsh to the toncli, (hence itstiatnc from rpaxiic); it does not occur 
in Britain, but abounds in the neighbourhood ol‘ almost all extinct 
and active volcanic craters. 

t The occurrence of angular fragments of altered Granite, em¬ 
bedded in Pillars of columnar I^ava, in the valley of MonpeSsat in the 
Ar<t6chc, shews that these fragments were probably torn olf during 
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Craters^ 

Oui‘ section represents three cases of Volcanic craters; 
the most simple (i. 5.) rising through Granite, or stratified 
rocks, at the bottom of the sea, and, accumulating Orators, 
which, like tliose of Lipari and Stromboli, Sabrina, ,and 
Graham Islands, arc occasionally formed in various parts 
of the ocean,The second case is that of volcanos, 
which, like Etna and Vesuvius, are still in action on the 
dry land, (i. 1. to i. 4.) The third is that of extinct vol¬ 
canos, like those in Auvergne, (hh h^.) which, although 
there exist no historical records as to th6 period of their 
iu^»t eruptions, shew by the perfect condition of their cra¬ 
ters, that they Ijavc iKten formed since the latest of those 
aqueous inundations, that have atfccted the Basalts and 
Tertiary strata, through which they have burst forth. 

One great difierence between the more ancient Basaltic 
eruptions and those of the Lava and Tmchyte of existing 
volcanos, is that the emission of the former, probably taking 
place under the pressure of deep water, was not accompa¬ 
nied by the forniittion of any permanent craters. 

In both cases, the fissures through some of which these 
Eruptions may have issued, are abundantly apparent under 

the upward passage of' the , laiva tlirbugh fractures in the solid 
CJvanite, 

A.t Graven«*ire, near Clermont, a atreatu of Lava still retains the 
exact form, in which it issued through a fissure in the side of a 
mountain of Granite, and overfiowed the subjacent valley. Most 
accurate representations of this, and irtany simitar productions of 
V'^olcauit; Eruptions from the Granite of this Uistrict may he seen in 
Mr. Pouiett Scrope^s inimitable Panoramic Views of the Volcanic 
formations of Central France. 

Within the last few years, the Volcanic Cones of Sabrina in the 
^Mlantic, and of Graham Island in the Mediterranean, have risen 
suddenly in the st's and been soon levelled and dispersed by the 
W aves. 
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the form of Dykes, filled with' materials similar to those 
which form the masses that have overflowed in the Vici¬ 
nity of each Dyke.^> 

» > ' » ' 

CJiat/ges effected the JgmQm Mocks, on the Strata 
m contact wit^ them, , . 

The peculiar condition of. the rocks that form the side 
walls of Granitic Veins and Basaltic Dykes, aflfords ano¬ 
ther argument in favour of their igneous origin.^ 
wherever the early Slate rocks are intersected by Granitic 
Veins (a. 8.) they are usually altered to a state approxima¬ 
ting to that of fine-grained Mica-Slate, Hornblende- 
Slate. 

A 

The Secondary and Tertiary rocks «ilso, when they are 
intersected by basaltic Dykes, have frequently undergone 
some change; beds of Shale and Sandstone are indurated, 
and reduced to Jasper; compact Limestone and Chalk are 
converted to crystalline Marble, and Chalk-flints altered to 
a state like that resulting from heat i)i an artificial fur¬ 
nace.L ^ 

In all these cases, the Phenomena appear to be through¬ 
out consistent witli the theory of igneous Injection, and to 
be incapable of explanation on any other Hypothesis tlmt 
has been proposed. A snniniary statement of the probable 
relations of the Granitic and Trappean Rocks to the other 
materials of the Globe, and to one another, may be found 
in Do la Beche's Geological Researches, 1st Edit. Pag. 
374, et scq. 


“** in many dykes the materials have been variously modified, by 
their mode of cuoUii^, and differ from the masses which overflovred 
the surface. . 

f jExamples of this kind occur ou the sides of Basaltic I>yk.es in¬ 
tersecting Chalk in the’ County bt Adirlih, and in the Island of 
Raghlin.' See Geol. Trans, liondon, O. S. vol, iii.'p. 510. pi. Id. 
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Mxplanation of Letters qjkJ Figures usfd in the references to 
umtratijied and C7'pst{tlline Rocks in Plate 1. 

a. Granite. b. Sienite. . c. Porphyry, 

d. Greenstone. e. Serpentine. .f. Basalt, or Trap, 

g. Trachyte. h. Products of Extinct Volcanos, 

i. Products of Active Volcanos, 

. a. 1.—a. 3. Mountains of Granite, raised into lofty ridges, 
from beneath Gneiss and Primary Slates, 

a. 4. Granites intermixed with Gneiss. 

. a. 5.—a. 8. Granite, subjacent to stratified rocks of all 
ages, and. inIcrseeted ,by volcanic rocks, 
a. 9. Granite Veins, intersecting Granite, Gneiss, and 
primary Slate. 

a. 10. Granite Vein, intersecting Primary and Transition 
rocks, and forming overlying masses at the surface. 

a, 11. Granite Vein, intersecting Secondar\' strata, and 

overlying Chalk. 

b. Dykes of Sienite. ^ 

b. 1, Overlying masses of Sienite. 

c. Dykes of Porphyry. 

c, 1. Overlying masses of Porphyry. 

d. Dykes of ancient Greenstone. 

d. 1. Overlying masses of the same. The Rocks repre¬ 

sented by d. and e. often pass into one another. 

e. Dykes of Serpentine. 

e. 1. Overlying masses of Serpentine. 

f. Dvkes and intruded subtt raneous masses of Basalt. 

4 / 

f. 1. to f. 7. Masses of Basalt protruded through, and 
overlying strata of various ages. 

* In the locality quoted in the JSxptanatimi of Plates^ Vol. II. p. 
6. the Granite which comes to the surface over tJie Chalk, is not 
covered by Tertiary de^iosits, as represented in our section, PI. 1. 
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f. 8. Iksaltifonu products of Mpderu Volcanos. 

g. Trachyte forming Dykes. 

g. 1. Trachyte forming overlying Domes. (PuydeDome.) 

h. 1. h. 2, Lava of extinct Volcanos, foriuing undisturbed 

Cones. (Auvergne.) 

i. —i. 6, Lava, Scoriae, and Craters of active Volcanos. 

(i. T»(—4. Etna. i.— 5. Stromboli.) 

k.—k. 24. Metalliferous Veins. ^ 

k. 15'. Lateral expansions of Veins into metalliferous 

cavities, called by the Miners Pipe Veins, or Flats. 

l. —1. 7. Faults, or fractures and dislocations of the strata. 

The continuity of stratified Rocks is always inter¬ 
rupted, and their level more or less changed on the 
opposite sides of a fault. 

It is unnecessary here to give detailed descriptions of the 
28 divisions of the Stratified formations represented in our 
Section. Their usual Order of Succession and Karnes are 
expressed in their respective places, and detailed descrip¬ 
tions of their several diameters may be found in all good 
Treatises on Geology. 

The leading Groups of these Formations are united by 
colours, marking their sepamtion from the adjacent groups; 
and the same colours are repeated, in the headings above 
the figures of Plants and Animals, that characterize the 
several series of Formations, to show the extent of the strata 
over whicli the Organic Remain^ of each Group are re¬ 
spectively distributed. 

Although the deposits of Peat Bogs, and Calcareous Tufa 
are of too local a nature to be generally included in the 
series of stratified Hocksf they are represented in this Sec¬ 
tion (Figs. 31, 82), because they sometimes o(>emte locally 
to a considerable extent in adding permanent and solid 
matter to the surface of the Globe. 
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EXPLANATION 01‘ PLATE K 


JAst of the Names of the Plants and Animahy represented 
in PI. 1. to denote the prevailing Types of Vegetable and 
Animal Pifej during the formation of the three great 
divisions of stratified Rocks.. 

REFERENCES. ^ 

r. recent. £. fossil. A.6..\\. Adolphe Brdnpttiart. h. T.uidtep. 
Ag. Agassiz. P. Pa^e of Voh I. 

Remains in Transition. Strata. 

LAND PLANTS. 

1. Araucaria. Norfolk Island Pine. r. & f. P. 484. 

2. Equisetum. r. Sc f. P. 460. 

3. Gaiamites iiodosas. f. (L. Pi. 16.) 

4. Asterophillitcs comosa. i'. {h. i08t) 

5. Asterophillitcs folipsa. f. (L. 25.) 

G. Aspidiuin. r. Pecopteris. f. 

7. Cyathea g^lauca. Tree Fern. r. (Ad. B. Hist. Veg. 
Foss. P). 38.) P. 464, 

8. Osniunda. r. Neuropteiis. f‘. 

9. Bycopodium cernuura. r. (from Mirbel.) P. 466. 

10. Lycopodium alopecuroides. r. (from Mirbel.) 1^, 
466. 

11. Lepidodendron Sternbergii. f. 

12. Lepidodendron gracile ? f. 

13. Flabelliform Palm. r. (from Mirbel.) Palmacite.s, f. 

iMARiNE ANIMALS AND . LANTS. 

14. Acaiithtxles. f. Ag. 

15. Catopterus. f. Ag. 

16. Ainblypterus. f. Ag. 

17. Orodus, extinct Shark, f. (Imaginary restomtion). 
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18. Ceatrucion Phillippi, Port Jackaon Shark, r, (Phil¬ 
lip.) P.288/ 

18', Palatal Tooth of Costracion Phillippi. r. 

U). Tooth of Psiumnodus, from Derbyshire limestone, f. 
19^. Tooth of Orodns, from Mountain limestone, near 
Bristol, f. 

20. Calymene. f. ' 

21. Paradoxus. f. - Trilobites, P.391. 

22. Asaph us. f. 

23. Eiiornphalus. f. 

24. Pioducta, f. 

2.3. Spirifer. f. 

2(>. Actinocrinitcs. f. (Miller, P. 96.) P. 417. 

27. Platycrinites. f. (Miller, P. 74.)j' 

27“. Fucoules circinatus. f. (Ad. B.) From Transition 
sandstone, Sweden. 

28. Caryophyllia. r. 6c (. 

29. Astrea. r. & f. 

30. I’urbiriolia. r. Sc f. 

liemaim in Secondly Strata* 

I.AND PJLANTS. 

31. Piniis. r. Sc f. 

32. Thuia, r. Sc f. 

33. Cycas circinali.s. r. Cycadites. f. 

34. Cycas revoluta. r. Cycadites. f. 

36. Zanila horrida. r. Zamia. f. 

36. Dracmiui. r. Allied to Bucklandia and Clathraria. f. 

37. Arborescent Fern. r. P. 465. 

38. Pteris a(|uiliiia. r. Pecopteris. f. 

* Thiji shark is the only known living representative of the ex^ 
tinct genus Psainmotlus. 

t Fig. 527. In riio.sf, if not all the species of Platycrinitcs the 
arms are subdividefl; they are not so in this figure, as from its small 
siiio they could not w'ell he represented. The figure is intended 
to give only a general idea of the subject. 
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39. Scolopendrium. r. Tieniopteris in Oolite. Scar¬ 
borough. f. 


LAN n ANIM A LS. 

40. Didclphys. r. Stoncsfield slate, 2 small species, f. 

41. Didclphys. r. ClieirotJioiium ? f, P. 2G3. 

42. Pterodactylus brevirostri.s. I', 

43. Pterodactylus crassirostris. f. 

44. Gavial, r. Allied to 'releosaui iis. P 
43. Iguana, V. Iji^naiiodon. f. 

46. Testudo, Laud Tortoise, r. Scales of Tortoises, at 
Stoncsticld, Oxon. f. loaitrsteps of Tortoises, 
fries. f. 


47. lAinyy. r, Soloure, T. 

46. Biiprcptis, r. Stoiieslicld. f. 

49. Liliellula, r. Soieniioreu. i’. 


AI A ll l X E A N I M A L S, A N r> 


’* LA NTS. 


50. Plesiosaurus, f. 


51. Ichthyosaurus, f. 

52, Marine Turtle, r. At Lunovilic, iu M uscijcl Ka!k,. L 




P. 256. 

Py gopfccriis. 


L (A- Vol, L id. 34.3.) 


Ill jMajjfic- 


Sian ianiesfcouc. 

54. Dapcdiuiii, in Lias. f. 

55. Hybodus. f. Extinct genus of Sharks, (fniagi- 
nary restoration.) 

56. Loligo. r. Lyme Regis, f. 

57. Nautilus Pompiliu.'.. r. ATniiy species, L 
68. Ammouites Bucklaiidi. f. Pccidiai to Idas. 

59. Astacus- r. & f. 

60. Limulus, King Crab. r. Soienhorcu. f. 

61. Trigonia. f. New Holland, r. 

62. Ophiura. r. Sc f. 

63. Asterias. r. Sc f. 
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6*4. H*:hiniis. r. Sc f. 

65 \ nlotM'iiiitcs. f. 

o.j''. Fiiroidop recurvus. f. (Ad. B. Hist. Vog. Foss, 
Pi. Fig. 2.) 


Remains in Tertian/ Strata. 


LAND IM.AN’rs. 


6‘i Mfuirifi.* ac'uieaf:: 

T.iuii:iiu)ois. 

67. Flaois guiHconsis. 
Pimnitc i’alois 


r. t'M'.u'tius, T. 44.) Palmacites. 
i* Ji4. 

r. (iViurtius, T, 56.) Fniits of 
i: p. 516. 


6‘8. C'ocos nurii<-»a, ( Mariiufs, Pi. f32,) 
jjo:, Slu p^jy, B’lu-sois. P, olo. 
f>j*. ]\ Sv f. 

PJui'i'', ivtu... r, cs i\ 

?i. ?'op'du,'.. Pop*-r. 1 cs; J 

~2. Suliv, VxMio\v {’, 


Fossil Cocoa 


LAND AXTMAIS OV I-Mi ST PEIMOD. 


iiinh, 

7M Wtjtidcock r. ik. f 


^1. Ibis 

t. $»• 1 . 


?5, Trij)«v 

a, Smi l.aiL. 

, r. iic i\ 

7(i Goto no Vj. 

r, ix 1’. 


^ * W 1 ' 'x 


~S. Bott'i 

■, !iu//:od 

f 

7‘/. 

* cororu.x, P* 

oi'Diorani 


Pclecanus. 


/tv'p/ 

8(). J'jiiys, Fr-sh water Tortoiso, r. Sv f. 

81, Solt. Tortoise, r. &. f. 

82. Crocodihis, Crocodile, r. Sc f. 


iSTaritmifcr^. 

83. V5;.s|)oriiif.', Bat. r. Sc f. 

81. .Sciurus, Squirrel, r. &■ f. 

85. Myox?i,bt Dormouse, r. & f. 


t. 



16 


J'Xrt.AK ATION Ot PLATF 1 


86. Castor, Beaver, r. & f.*' 

87. Genetta, Qenet, r. Sl f. 

88. Nasua, Coati. r. Sc f. 

89. Pfocyon, Racoon, r. & f. 

90. Canis Vulpea, Fox, r. & f, 

91. Cams Luptis, Wolf. r. Sc f. 

92. Didolphys, Opossum, small, r. Sc f. 

93. Auoplotherram commune, f. 

94. Anoplothenum gracile. f. 

96. Palspothenum Tnagntmt. f. 

96. Palaeothenum minus, f. 


MARINE AMMALS. 


Genera of Shells most 
cliamctcristic of the 
Tertiaiy Pciiods ,. 


JMolliisks. 

f a. Planoibi‘9. r. Sc f. 

b. Limuma i Sc f. 

c. Oujiu^.. 1 . Sc f. 

d. Bulla. 1 . Sc f. 

e. Cypioea. r. Sc f. 

f. Ampullaria. r Sc 1. 

g. Scalaiia. r. Sc f. 

h. Centhmm. r. Sc f 
1 . Cassis, r. Sc f. 

j. Pyrula. i. Sc f. 

k. Fusus. r. Sc f. 

l. Voluta. f Sc f. 

m, Buccinum. r. Sc f. 

1. n Rostcllaria. i Sc t. 
Mammifers. 


97, Phoca,^eaJ. r. Sc f. 

98. l*richeohtts. Walrus, r. Sc f. 

K Belphinus Orcsa, (Phoccena, Cuv.) Giampus. 
Delphmus. f. 

100. Manatus, Xiimatitin. r. Sc f. 

101 Baleena, Whole, r. Sc f. 



Runiumntift.« 


. EXPH.ANA'TIOM 0V ^ ' *17 

r If 

^ MrS^ " . 

10 ?^. l^%k> Or 

Ave^.. 4laoda, latk, r, t 

^ 104, CorvY:^i Eaven* t* %f* 

100 #, Alcesa, ^BiSC if, St f« ^ 
lO*^. JS|k]^h^, r. & f. . 

108* tTraa^^Bisoo. r, & f/ V^ 

100* Bos Tauj^^ 0:sc* r. & f. 

Hodeutia * *.., HQ, l,epua. Hare. r. & f* 
r Ul, ^^rsas. Bear, n ^ f* 

Caiiuvoia. *. * J Mafrtelaj WeasoL r. 

Ln 4 TTigfbr. y.«cf. 

Ua. r. an 

116. Bquosy Hors 0 . r« £$& £ 

Parhyderjmata.{ 117* Bl^iiioooros. >- i*. ^ f. 

no. Hipp<i|)<»lamtl^. y. 4if. 

f. - 


130. i>i4ui^#kol tliht 

.... 



utikiio«ik age itC tbp Jm el Fdmpejt.li^ 

Idand . . . 

don and E^ik Vi^mfll^* im. •< ''' ^ 

* M^ny ot the fettowialf TMfe'jn ftie t 

ane toarth ef fb# ^ 

lB1e9at<r% att4 pil%min* '^" *• " 

i&iEot ia* ' * 


fti % 
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i:X]?tANATION or PLATr, 2. 


Plate 2. V. I. p. 72. 

A. Jaw of Pidelphys Bucklandi, (magnified to twice 
nat. size,) in the Collection of W. I. Broderip, Esq. 
and described by him in the* Zoological Journal, 
V. III. p. 408, PI. XI. (Broderip.) 

2. Second molar tooth magnified. 

6. Fifth molar tooth still further magnified. 

, B. Fragment of loaei Jaw of a small Didelphys fiom 
Stonesfield, in the Oxford Museum, (magnified one 
third.) This Jaw has been examined by Cuvier, 
and IS figured by M, Prevost, Ann.de Sci. Nat. A>r. 
1825, p. 380, Pi. 18, The removal of a pa it of the 
bone dispKivs the double loots of the teeth, in their 
alveoli, and the form of the tooth shews the animal 
to have been insectivoious. (Original.) 

4, Fouitli molar tooth nidgnified. 

9. Ninth molar tooth magnified. 

C. 1. Lower Jaw of Pinothciinm giganteum, (Tapirus 
Giganleus, Ouv.) The length uf this Jaw, including 
the Tusk, is nearly four feet. V I, p. 13t>. (Kaup.) 

2. Lower Jaw and part of upper Jaw of fJinotlierium 

medium. (Kaup.) 

3. Jaw of Dinothcrium medium, exhibiting the Crown 

of five molar teeth, most nearly resembling those of 
u Tapir. (Kaup.)* 


* All umq[Uo remains of Dinothmum are pieserted in the 
Museum at llarm^tadt; tlicy were found in a Sand pit containing 
marine shellB at KppleiJieim near Al7!4y, about forty mitcb N. W. of 
Darmstadt, and are described by I'roifbasor K.:iup. 

Bones of DiuotheriuiU have lately boon found in Tei tiary Fresh¬ 
water limestone, near Orfiies, at the foot of the Pyrenees ; and with 
remains of a new Genus, allied to Bbinoceros; of Several un- 
ki^wn species of Deer; and of a Dog, or Wolf, the shie of a Lion. 

Oar figures of Dinotherium are copied from the Atlas of Knup^s 
inscription d'Ossemensfo^sliesde Mamtnifi'^res, Darmstadt, 
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Pi.AfE 3. V. L,p, 81, 

Im^itary restoration of four i^pectes of Pachydermafft, 
found in the Oy|>sutn Quarries of Mont Mai tee. (Cuvier,) 

pLATBd, V, J. pp. 81, Bdi: 

Neatly perfect skeletons of the foaf species of fbbsil 
animals, whose restored figures aie given w tlie hist Plate. 
(Cu\ ler.; 

Plat l 5, V. 1. p. 139. 

1. Skeleton of Megatherium, copteni^ from Pander and 
D'Ahon*s fii* me of the iiedi ly perfect skeleton of this 
animal, m the Museum at Madrid. 

2 Bones of the Pelvis of Megatherium, discovered by 
Woodbine Parish, Esq, near Buenos Ayres, and 
now placed in the Museum of the Uoyal College of 
Surgeons, London. Tho bones bf the left hind leg, 
and several of those of the foot, are icstorcd nearly 
to Iheir natural place. (Oiiginal ) 

3. Front view of the left Femur. 

4. Fiont view of tho left Tibia and Fibula. ^ 

5. Bones of the foot, imperfectly restored. 

5', Large ungual bone, supposed to be that of a Toe of 
the hmd foot, 

6— 11. Teeth of Megatherium. 

A 

From ihft mar appro^tnatiou of tins Aaieisl to the living Tapir, 
we may infer that it waa ftirnishe^ with A Frcboi^, by mentis of 
which it conv<y<*dto it^ mouth the Vegetabb^ltiskr^ Irom th© hot- 
tom of L»k<H rfiid Fooia by it» Twfaki* and Cilatva. The biihl ungual 
bone (Kaup A44. T.ib. ^^scovered widi the othti rtmain^ of 
Bmotherinm, ba^ ing the re markable biAtroatlon whtob ie found m no 
living Ouadi ifpeds, except the Pangolins, aeema to have born© a Claw, 
like tiiat of these auimols, pos'^csaing pc cub a advantages fht the 
puipoae of scrapmg and digging, snd intUcatiiig f»^ttcuons, coueur- 
rent with those of the Tusks and Sbapulse^ (#b^oL I, Page 
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12^ i3. Aiimoar, s«ppo&cd to bo that of 

14—^19. Armour of Dasypus aad (jbUinypboi u^. ^ 

Platc 0. V, L p. 148. 

•4> 

1, Sections of Teeth of Megatherium, illustraUng the 

relative dispositions of the Ivoryj^ Enamel, $in4 Crusta 
petrosa, or Coenientiiiii. (Ortginal. Ohft) 

2. Posterior surfacebf a caudal vertebia of M^aiherium, 

exhibiting enormous tiansversc processes. On its 
lower margin are seen the arliculatipg surfaces 
vvliicli received the chevron bone j the supeiior 
spinous process is broken off. V. T.* p. 151. (.Rir 
F. Chantroy. Dngmal.) 

M 

Plate 7. V, L p, 168* 

Ichthyosaurus pUtyodon from the Lias at Lyme Regis, 
discovered by T. Hawkins, Esq. and deposited lu the Pri- 
tibh Muf^eutn, together with all the other hplendid toasil «*- 
mains that aic engraved in his memoiis of Ichthyosann 
and Plesiosauri. Tina animal, though by no means full 
grown, rhust have measuied tuenly-four feet in length. The 
extremity of the tail, and left foic |)addle, and some lo&t 

* i 

* Mr. Oarwitt has lecently discos wed the Remamb of Megu- 
Iberjum along an extent of nearly bix hundred milca. in a Noith md 
South jjiie^iu die groat sandy jpJ^jtis of the Pampas of But^nos Ayres, 
actoiupanied by bones and Teeth of at )e(ust di e other Quadrupeds. 
Ue has also found that the !Bones Of this Animal are so otten aceom- 
pauied by tbose of the Mastodon ^ngnstidens, as to leave no doubyj 
that these two extinct species w<r$ contemporanr. || 

I learn fioin Professor Idcbsietisieiu, that a importation of • 
Robes oi Megathhilum, and bony armour ^as lately been sent to 
Berlin from Buenos Ayres, and that there remalhSuo room to doubt 
that soma portion of this armour appeirtained to tbe li^egallierf^. 

It itppvais very probfddc, frota more recent discevoyi^, that 
sejreral other large and small auliubK. armed with a almli|sr coat of 
m-rih were t o-inhal^itabts of tbe^«sme sandy regions with the M^^ga- 
diciium. ' ' 
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fragments of the rfest of theskelctonijr Ato dtUlicidfly lestore<l.'’. 
(Hdwkms.) ^ 


a V. L p, 

1. Sktfktou oi d young fththyosupros m the 

Collection of the Gcologicdl Society of found 

m the Lidis at Lyme Eeg)?. (Scharf, Oiicuial.) 

13. Ichthyosaui us intenuedius, from Lyi^e Hegis, be- 
longing to feu Astley Oiioper. (ScUan* Oiigmul ) 


PiAiE 9. V, L p. 170. 

It 

1 and Icbthyosauins tcnmiostufi*^ from the Lias iiuhi 
G lafatonbiiry, m rollectionr ol* the Rev. D. Wil* 
hams, of Bleadon, ncai Busfol. The position of the 
libs IS distoited by prcssilrc.r Oiigmal.) 

3. View of the i ight side of the head of the same antmiL 
(Onginal.) 
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PiATTis 10. V h pp. 17], 173. 

1. Head of IchthyOMurus {datyodon, in the Bntish 
Museum, from the Lia0 at Lyme Pcgis, i opied f»om 
Su B. Home’s figmo m the Phil. Trans. 1814. 

% Copied fiom Mi* Cooybeajre's figure, <}« the Gcof. 
Trans. Loud. O. S. Pi. X L* Fif^. 11.) slWing* 
analogies between the bones of the head Of^fclithyoS 
samus, and those which hpt U%kcd 

responding letteri^ in his head of the 

^Crocodile . ^ ^ 

3. Two q( the bony pl^f^s $ck>tot|^ <K>ht of jflio 


of Ichthyosauiuii piatyodou. ' 

4. CiAde of bony plates m tbo Bye of the snowy OwL 

5. CifSo ot iauul.ti pUtesm Ums £i}r««iy|ia gold«ii 

rYattol.) 'W' . 


.* % 
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2*2 

r* 

i>. Flout of bony pUtcs in the Kye of du Igudud 

7, Profile of the same 

8. Two of the fouiteen component scales of the same. 

I owe these throe last fujurcb to the kittdne&s of Mr. Allis 
of York 

A if 2, 3,4. Fotfified poitipna Of the ekm of' a small 
Ichtliyosaunis^ fiotn the Xiias of BariOW on Soar;^ 
litice&teisliire, presentod to the OsifoM Mubeum^ by 
the 111 I. RoWit Gutdi, of iStgiave, (Oii^mal.) 

In Fig. I y a, b, c, d, aie poifions of itbs, and e, f, g, h, 
are fiagnn.iitb of stei*Jao-coNtal bones (nat si/f) 

The spaces between these bones, aie covered with the 
remains ol skm, the tipidermia being rejirescnted by a de- 
hCafe film, and the A^.U mucosmu by fine thieads of white 
Carbonate of Linn , beneath these the Corium, or tine 
skin, lb pieseived in the stale of dark Catbonate of Lime, 
chaigcd with bhick volatile matter, of a biitnuinoiis and 
Oily consistence 

2 . Magnified lepresentation of the Kpideimis and Ilete 
mucosum The fine supei final lines reprediut the 
minute wrinkles of the Epideinns, and the subjacent 
iatgei decussating lines, the vasculai net-woik of 
the He te mucosnm. 

(n pig. 8, the Epideimis exhibits a succession of coarser 
and moie distant folds or wrinkles, overlying the 
meeh-woik of the Ude macosum 

In Pig. 4, the Ppideimis has perished, and the texture 
of the fine vc ssels of the Rete mneosum i<> exhibited 
, in stiong leltef^ over the block Substance of the sub¬ 
jacent Conum, m the foim of a net^woik of wh^fe 
threads.* 

s. 

* Nothing certain ha« hitherto haen known respeepng Ihe dermal 
covering of the lehiiiyoswan. it might have been eonieotnr^d that 
these teptiiea were incased with horny scales, like jfjizaj^s, Or thiat 

ttlcin Ko# aritX rieirnftf hftnp«i. ttke thosp nli th« hirtk nCflin^ 
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... • . ■ * 4 r_ f 



JchtbyosBun? wc may infer thEt if tfos ilsilter li-tiiinaia'liftd bceu far*-^ 
iiislu'dwith a»y aimpETappetogtiS, tlWsfe would also bare 
servodVwid long ere Ibis discovered^ alp.Ong M 
that iiave been so assiduously cotleofed from IJaS, ■ ,i;iii«y,wottld 
certainly have been found in the casc^ of the individual noW before 
as, in which even the TCpidennis and>^e^li'of th^ i^te Mdcosum 

Imvo egimped'dostructionr.;^’, ’t'- • , 

Similar black psktcUosb/j^tyilSod foaad ^ 

attached to the ske|otbnd.o|):ph??»¥o^au#^ Hegis^ bdt ho, 

j-emains of any hiher soft paf^ of die bo^y hhve y|r^ been noticed. 

' The preservation bf thfe skin ghews fhat'd Oftly elapsed 

betw^een the death of the animal,\abd interm.ent ^^'tn’u^dy ■ 

direent dfwhicKfeh^XiosJs eorn’p^d* V T, ‘v*' 

^Awonk Hying reptile^j %>J5atTachiaus ^ord ah example hC,an ' 

’■''■'Li. . ■ 1, ja‘4j^h&jt''‘h»’«riti<c'n^Lth^'fi^oalea-1iordernml 
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OI PtATES U» IV. 


beneath^ exhibiting the course of Its over lapping 
boties. ^^Conybearc*.) 

A. Tooth of a Crocodile, shewing the incipient absorp¬ 

tion hf the hollow cotte which forms its base, from 
the effeej^of pressute of a new tooth rising henc,\th. 
(Conybearen} 

B. Similar ejects shewn in tbe transverse section of the 

upper and lower jaws of an Ichthyosaurus, (Cavicr.) 

C. Example of the same kind of absorption produced by 

the pressure of a new tooth, on the base of an older 
tooth in the jaw of Ichthyosaurus, (Conybeare.) 

PrATE 12, Vol, 1, p. 181, 

1, Eternal Arch and Paddles of Ichthyosaurus. Bee V. I, 

p. 1B2> Kotc. (Home.) 

2, Btemal Arch ot Omithorhynohus. (Home,) 

3, 4, 5, 6. Occipital and Cer\ ical Bones of Ichthyosau¬ 

rus, from the laas at Lyme Regis.* (Original.) 

* 8ir Pliilip <le MtUpa-i Grey Egertou ])tts pointect oat setae beau¬ 
tiful e’^ajuples, hitlierto nnuoticeib m tbe A-dse an4 ceivical Ver- 
tehrie of Icbtb^osauri, of pwuhar nifcbniiicsl contrivancfs to sup¬ 
port and feguUto tlie ntorcmenis of tUnr enotaaous ht.ids (iS<e 
Lend, and Bdi^, Pbil, Mag. Nov. }8dd. p. 414.) 

Fig. d, a, repicsentstbe Boisilar portion of tbe Ocoipital bone oi a 
rery Iturge and aged Iobth>o^aulns, ironi tbe Lias ot Lyrae llegia, 
(scale oue elgblb), the nearly bemispbcrical process (a) ai ticulated 
witjhk a eontiiaratively aballow socket in front of die Atlas, (4^ a.) 
and ibis ball and socket, or umyarsid Joint, gave iieedom of monon 
and eupport to a eighty bead* 

Fig.4. Atlas and Axis Of a\ery young I« Ktbyosaurns, (two tlinds 
of nat, site.) These bones odbero togptber by two nearly flat »ur- 
facps, admitting of t|*e least of a. y of rtie Vertebras In tbe 

whole bodyj bpt giria^ the greatest strength to lliat part of tbe 
Column, where strength rather than flexure was reqnireA 
4 > On tbe interior margins of tbe Atlas and Ams and fldrd cervical 
verjehrib Uianguj^ tecete articulating witti three steong wedge- 
riflmPedsub-veJ1;ebra^oblar^ (c) bitbeito undesertbed. 



«XPI»ANATlOf>r OP PLATES tS 

A« Hollow -cottiool Vertebrae of fish* (Ougiit&I*) 

B. C. E. Vertebrae of IchthyosaUtus, §ee ifotu, V* f * 
p* 178, (Home otwi OoQybsaro*) 

O, a. g, E. a* g* Spi^Qtisprocos^os^ shewing the peouhar 
articulatJO|> of thcsir annulat poHidItO, with tboVer*^ 
tebrai, to be adapted to iticrea.se the fiexibiHty of the 
spine* See Note, V. I, p, 179. (Home,) 

PLAIL fa V,.l, p. 190, 

Skeleton of a staall Icbthyosaurui^, from the Lias at 

* 

Fig. if b Oblique triaugular teicet on the lower matgin of the 
ft out ol tbe Atlas, this facet luticuiaied with the first sub-vertebral 
wedge, placed between the Adas and 0< ciput. 

Between the Atla^ and Avis, the two sub-vertehral facefti fonuod a 
ttiangular < avity foi the reception of ^ second wedge (Fig, 4. o.) 
and a similar, but amaller cavity leeelved another %vedge of fte 
same kmd, between the Axis and thndVerfe»bra. This thltll wedge 
gave less suppoit to the head, ami admitted of more extensive dtobon 
than the sciond. Ail the&e tltiee wodge<^shap6d bones are seen 
ncaily in thou natuinl position in a specimen from l*ymo Kegis, iit 
the collection of Sir P G. Fgerton. 

Fig 4', Fust sub-vertebral nedge, auxiUaty to the anteuor cavity 
of the Adas, in completing the articulating socket for the basilar 
process ol the Occiput (3. a), 

4 a. Crescent shaptid ft out of the fiist sub-veitebial wedge, 

4. b, Plead of the same Wedge. ' 

4'. e Obtuse apev of the same, atticuhiiiiig with the triangular 
ftonial la«et of the* Ada» (4. b.). In joung animals th»» frontal faiet 
«s nearljr smooth and flat, lu older animals (d, b' } it fS^^^ged ahd 
fun owed Ihib artn nl itiou inttst have given to the first i^ub^vcrtebral 
widgegiCat power as a stay Or prop, to resist the downward piTtJ** 
suie of the head, at the same time facilitating the rotaioll^y move¬ 
ments of the 0ccg|ital bone it 

Fig, 4. e, Second sub-vertebial Wedge aHipuladug^with die trian~ 
gular cavity formed by the margiiml facets of the Ad^i *aud Axis, 
This si^qond Wedge acted as a strong pr^ i^^ly dto- 
loW^ porhon of the Atlas, and at the bUme iSj^hUng Hi^ uiuan 
amount of inotioti here i< quired* t 

if. Head of th» sub-vertebral wedge (c) ft^||||^t»ifed prq-'* * 
jetting boss of sojid bone. ^ ^ < 
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or PtATH i4, 

Lyme Eegi», pr^ented to tbe Ojtford Wui,e*mi by Vi^unl 
Cole, eiieloBiitig williiu its ribs scales, and digested bones of 
Fishes, in the state of Coprol ite. This coprohtic* tnass seems 
nearly to retain the form of the sumach of the animal, 
c, Coracoid bone, d, Scapula, e, HumCms. f, Badius. 
g, Ulna. (Scharf. Original.) 

Plate 14. V, 1, p. lUl, 

Skeleton of the Trunk of a small Ichthyosaurus m the 

Pig. 6. Nearly flat articular suiface of (probably) the tbiid cer¬ 
vical vcrtebia of tlie (t.iirte large Tadiviflual as Fig« 3, This surface of 
the lK»ne has only a sainll cylindrical depression at its centre, instead 
of the deep, conical (up ol the more floAibtfe veitebra?, C. It. E. 

Near its upper inargin re a m( tHlge-sliaped eloyation (b) and nfar 
the inferior nmrgi»» a notch or furrow (a). Tl»f<^e sahent and re¬ 
entering portions aiUfufc«et|. wjth 4*<>rrt spondine deprc-'slons and 
projections on the suifaco of the adjuent vcitcbia, and acted as 
pivots, admitting a limited amount of lalcial \ibi.*lions, and at the 
same tunc preventing anj slip, or di>lof itioii. 

Fig. 0.‘Conwve burfa<e of P'ig. r>. , the wedge-shapod pioj«rtion 
tuarifs lower margin (a) must have arlicillated with a corirspoiid 
log gioovp ur depioswon on the fiont of the vertebia adjacent ro it, 
like that at (f'ig, 5. a.) 43 one surface oiilj'' of these vt ift hue had 

a fOiih*al cavity, the fotervcrtebral «iubstance mu^thave foiined a 
sij|gle cone, admitting in the neck but half the amount of in<diou, that 
the double t*onea of int< rvertehral matter allowed to tin doisai and 
caudal V ertebr^. (C, JB. E.) wher^ greater floiurc waonquLcd, to 
effect progressive motion bj vibrations of the body and tail. 

ThCbC dispositions of the articftlating facets of the rcivio.il rcr- 
tejirw, act|^ Ip conjunction with tbtf three sub-vertebral wedges 
before described, aflbrd an example of peculiar piovi-^ion-* in the 
neck of these gigantic Bepfjles, to combine a ditmimshed ainonnt of 
flrocure in this part, widi an increasyd support to their enormous 

heads, « 0 , 

It is^pmbaWo that e^ cry species of l< hfh\ osauruThad peculiar vari- 
aaohsin the details of the (^'ervM veriebia?, and vubvertebra! wtdge»., 
and eatibApede# ^<Ss« varlatiobs were modtiied by age. 

in fke Ofttlal ha* recently obseryed that 5ie first 

caadf^ yejfeto like the last cervical vertebra in 

Tnr5i»s> l^he^ pcglJiar eontiivajifes give to the animals in which 
th^ occur increat^cfl flexibility of the Tail and Neck. 



» i^Xj*L\>»AT»ON OK 15* 

Oxioid Museum^ hoiA the iUee ef tiyxtie )^e^j%e0£iitai0iug; 
mthju the inbs^ e copiolitic mM of digested bonee, mteiC’it 
sporeed with soeles of Mies, Forco^ b> Clevide, 
Coracoid bono. d^ Scapula, e, (Fti^fheif Oiif 

gtnal) ^ 

Plate U V. I p. Ib7. 

The -^p^ctmcns afe dll of the hetuial size except wheie 
the figures denote otherwise (Ofigind ) 

1 and i Intestines of the two mosxt common English 
spec les of 0og-Fl^hes, injected with Roman cement. 

Tile vasoitUi stitu ture, which is stiU apparent lu 
the desiccated membiano, icsembles the impre&sions 
on the suifdce of manyX^oprohtes. 

3, Coprohtc Aom the Lias at Lyme, exhibiting the <ipiral 
folding of the plate of digc«,ted bohe, and impiessions 
of the inh stuul vessels and toMs upon its surface. 

(e Note, V, L p 194 ct 

d MdgniAt d s< ale of Phohdophoiti^. hmbatus, embedded 
m the smface of the Copiolitc, Fig 3 This scale 
IS one of those that compos the lateral Imc, bj which 
a tube pa^eh to c6nvey mucous, from the head, along 
the body of fishes; a is the hook, on the superior 
rangm, which is itceived bj a depression on the 
inferioi maigm ot the scale abo\e it, coiicsponding 
with b , c, IS the seriated edge of the postcnoi 
mirgin, perforated at e. for the pas&agd»of the ajui- 
ecus duct, d. IS a ttthe on the mtenor surface of the 
scale to cairy and protect the mucous d«i^ (See 
note, V* I. p* 101.) 

tf. Exterior of the scale S'*; the ^m0^;^rt$ are^'lejire- 
sented by the same letters; *t^e larger is 

covered with enamel, the smaller portion neitt d* is *4 
the bonv loot toiming the an^t^ margin of t|e^ 
scale. 4 ^ 



*28 1^XPll»^nAt%0^ 01 l»LATt 1% 

4- Tiiittsvers^ flection oF anothei Coprolite fjtom 

sheVtring the mt<*Tnal Foldmgs of tbo plate, with sec- 
iioas of scales of 0^hes embedded m tt» 

6. Bxteiior of a spual Coprolite, fVom the Chalk Mail, 

neat Levyes, shewing folds and vascuUr impressions 
analogous to those in No 3. 

6 Longitudinal section of another Copiohte, from the 
same Chalk Marl, shewing the spiial xnatmer in 
which the plate was folded luund itself. 

7, Bxtenorof another spiuil Copiolitc, from the Chalk 

at Lewesj, shewing vascitl ir impressions on its sui-^ 
face, and the fiaiiaseise tuctiiie of the spnal fold 
at bk 

In many other dgures of Plate 16, a similar 
abrupt termiutUion of the coihd plate is visible at b 
9. Two other small spe< it s of spiiaiCopioliU s iii ch ilk, 
tluse as Well as Figs 5, 6, 7, aie prol>abl;y tlciivtd 
fiom 6shus Immd with them in tht ch ilk, neai Lt wes 

10, 11, 12. Cuprolites from the Lias at Lyme, exhibitnu, 
well defined chaiacteiv of the spiral fold, with vas¬ 
cular impiessions on then surface. 

Lb Smular appeaiauces on a Copiolrle found by Di 
Moiton ill the Oieensaiui of Vngmid. 

14 Copiolitc fiom the Lias at Lyme, hearing strong cor¬ 
rugations, the result of uju^tcular pii»ssuie leceivcd 
from^he intestines. 

16* Transvetse section, shewrug the abrupt teiiiiiuation 
of the folded plate m Fig. 14, and leprcsetittng the 
fiattened form of the spiial intestine. 

I6» Longitu^iti^l section of the i<..tcstinal tube of a li'cent 
8hd^k> shewing the spual valve that winds round 
its iitteiior, xn the form ot an Aichimedcs sciew; a 
similar spui^ disposition of the luteuor is found in 
* intcsiinei9 of Dog-Fu^hes, Figs. 1 tunl *2, 



fXl'LANATIOTi PMTISS It* 20 

17. Oo]ptolrto l«i^e 0 I Da* 

|)adumi poijLtatQ. ^'' ^ 

18. Copt6lit« figm tlie Liaa hym% contdhdn^ undi* 
g«sted bone»^ at a «$matl (chih^a«mnia. 

Vi^tmW. V. I.p,20O. 

Cololite, 01 petrified inteivtineB of a fosj»il fish from Solen* 
hoton. (Goldfuse.) 

PtAi E ICi, V* t. p. ^02. 

1 Conjectuidl Bestomiton of the Skeleton of Plesio* 
snmus dolichgdoirus. (Cotiybeifc.) 

2. Skeleton ot Ple&Mmaru^ dohchodeims, in. the British 
Museuni, trom the Lia>> at Lyme Begt^. (Scharf. 
Oiiginai.) 

FTATEi7. V. I. p 203. 

A neail> entue and utjiitjno tkoleton of Plesiosaunm 
dohchodfiini^i, 5 itat 7 mohe'* long, from the Bia-s of 
Stioet, near Glastonlmiy. Tina skeleton forms part of fho 
^ph ndid senes ol fossil Saurions, puicha'^ed for the Biiti&h 
Museum* trom T. Ilawknis, Esq. ui 1834. See V. I. p, 208, 
^nd Note. (Hankins.) 

Pi Ai 1 18. V. I. p. 205, Note. 

1. Uudci jaw of Plesaosamus dolichodeiiu^ forming 

pait of the i»eiies last mentionod.^ (Ongltfili;!.) « 

2. Head of the Plesiosaurus, figured in Fk W* Fig.* 2, 

seen fiom beneath^ (Or^^liky 

3. Ventral poition of the of the plesiosattrus* 

m PI. 17. See V. 1. p.*2Da , (OHgmah) 
a. c* Central bones foimmg theoro|m of the aterho^Ostal .. 
arch. b. triple senes of intenfibdlhte bones b^WOesV*^ 
the cenital boneS, a. o. and thdl.^ tihs* d. A* e* e. 
lower extremity of coracoid bones.'' 
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Plate 19. V. t. p. 205. 

Fig. 1. A beautiful epecimen of Pl^ipsaums macroce- 
pl^alua hitherto undescribed, found in the Lias mail 
at Lyme Kcgis by Miss Annmg, and now in the 
collection of Lord Cole. (Original.) 

On comparing this figure with those of P. Doiichodeirtis 
at PI. 16, 17. the following differences are obvious: 

1. The head is very much largei and longer, being 
nearly oue half the length of the neck. 

2. The vertebra* of the neck aro thicker and stronger m 
proportion to the greater weight they had to sustain. 

3. The hatchet-shaped bones differ iii form and size, as 
may be seen by CMniparmg them with those of P. doheho- 
deirus. PI. J9. Fig. 2. and PL 17. 

4. The bones of the arm and thigh are shorter and 
stronger than in P. iJolicliodeinis, and corresponding dif¬ 
ferences may be traced thioughout Uie smaller bones of the 
Paddles; the geneml adjustment of all the piopmiious 
being calculated to produce gieater stiength m the P. Ma- 
crocephalus, than m the more slender limbs of P. Dolicho- 
deiros. 

These difieiences arc not the effect ot age; as tlie two 
specimenrf>, fiom which they are here descubecl, aic nearly 
of the same length. 

Fig. 2, Hatchet-shaped Imnes of the neck of Plesiosaurus 

^ Dolichod<‘irus copied from the specimen figured in 
PL 17. 

3, Anterior extremity Of an insulated low'ei Jaw of Pie- 

^ siosanrus, from the Lias lu Lyme Kogis, m the Bri¬ 
tish Museum> part of the collection of Mr. Hawkins. 
V. 1. p. 206. Note. (Original.) 

i. The entire bone, of which Fig. 3. form^ part, reduced 
to a small scale. 
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PtATE 20/ V. L 216. # 

Head of the B^osasaarus, ot* Great Anieial of Maestricht. 
[Cuvier.) 

. » 
Plate 21. V. L ^ 221. ^ 

Pterodactylus longirostris m the lithographic slate of 
^ichstedt, (Cuvier and OoMfuas.) 

In this Plate, and Plato 22, the same letters and Bguies 
icsignate the corresponding Bones in the different Animals 
;o which they are afHxed^ they are copied chiefly from the 
jgures and Explanations of Dr. Gold fuss, in his Beitrage 
nut Kenntiubs versohiedener Heptilion der Vorwelt. 
r. Cdvitas naiiitm. 

A. C.ivitas intermedia, 

0 Orbita. 

a. Maxilla superioi. 

b. Vel Ob nasi vtl mter*>ma\tllare I 

c. Opciciiliun nasale. 

d. Aut O'y fiontis diiteiius vel nasale 

e. Os fiontisj propiium. 

f. Ob panet.ilc. 
g Os pell os(im. 

U. Pars basilaiib ossts occipitis. 

h. Pars lateralis. 

i. Os tjinpanicum s. quadratuiii. 

k. Os fruntis po-‘tenub. 

l, Os mastoideum. 

in, Qs rygomatiGuni. ^ 

n. Aut os laurymale vel supcrcdiarc ? 

o. Annulus orbitalis. 

P. Corpus ossis splienoidei- 

p. Processus transvorsue o»ais sphepoidiai. 

q. Os pterygoideum. # ‘ 
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If * 

r. Oa tirauaver^um. 

Oa paln^i^um. , ^ 

f. Pit>cee»siia palatinus ^naxilla^ 

Pars angulans iniferior maXilliai infiinoris, 
w. Pars an^nlaiis supanoi". *, • t 

Pars condyloidea. , ^ 

y. Parb complemcntana, Ciiv* (coronaTut, aactor.) 

z. Os hyoideum. 

I, AtUs. 

II. Epi'^trophaus, 

III--.-Vir. Vertebra^ c-olll. 

Vni-~.XX1I. Vauehm* doisi. 
xxni, XXIV. Vfrtabr^e lambortnu. 

XXV. XXVL Os sacium. 

XX"VIf, Us&a cuccygca, 

XXVllI. Sternum. ^ 

1 —15. CostiB. 

16. Scapula. 

] 7. Os coracoideuui. 

16, Ilium. 

19. Os pubis. 

20. Os ischmtu. 

21. Humerus. 

22. Ulna. 

23. Radius. 

24. Carpus. 

25^ Os metacarpi priruum s. pollicis. 

26. dt, m. secundum. 

27, O. m. tsrtiuui. ^ 

26. O, m. quartuni. 

29. O. tn, qutntum. 

30, 31. Phalanges polbcis. 

32—-34. Ph. tiidiois» 

36—33. Ph. digit! medn 



idllgjte aiJi^ufcarts. * 

' * % %Hvn ' ■ 

#. mm.: • 

r>0* 1Ri'bi4at-j i ^ 

6J. 

off iPljjiknges litgiy |>tliut 

30^—*^1. PB, d. seoundi. 

02—66, PSi. d. J.ert«, 

00—70. Ph. d qiiarti. 

7l-<»^?4. Pli* (1, qmnti. 

J liupressioas of m^^raiie of the wldg ^ * 


Pi Aik. 22. V. I. p,22i. - 

A. Restoration ol the bkeletotx of Pterodactylu** oris-^ 
suohtris. (Goldfusa.) 

B Fore-toot of a Lizard. (Cuvier.) 

C Restoration of the right £bic-foot, oi right hand of 
Pterodactylu«. ctassirositis (Ootdfti^'4.) ^ 

D. The right fme-foot, or band ot^P. Icmgiiostiis (Cu’* 
vier and Soemmerring.) 

K. The Foie-foot of P, moeronyx. (Biickland, GeoL 
Trans. Lond. 2d 8ei. Vot. 3. PI. ^ 7 ^ 

F, The Hind-foot of a Li^rd. (Cuvier, Vol. 

V, Pt. IL PL XVII.) ^ 

G. Right foot of P. ciassirostrij^, ad OonJeetUfftliy 


* Profeesor Agassiz coiisiders that the Corrogatioas on 
Of the Stone (<^)> vrliiob Pr. Qoldfhes eupjposed to he the iinj»re»^|j^4. 
of Hsaf$f or Feathjptre, are only caais oi the «nfnnts Mdin|^ 
coHtTfdChd meiahraiio of the wing. Mh ^n^ahle that Ptero^aclylea 
had a naked min, like the lehthyomnrtis t (See PL th. A*) he«a»«ie 
♦be weight of scaled would have enonmhei^j^i moyenietftt 
^ the air ^ * **" 

» 
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stw^ % JlpMv Goldftt^I }fii seejaas 

to b6 


fi* E%ltt ldagii©jiti?l^ .v 

I* Foot of ]g* im&tojsip^* ^ (Ea^Uail.) 

4C. Hind foot of n JSftI* ^ I j^ir 

Skelton of l^iraaso*Vj(foa^ P. 

' ^ 370i) shewing^ the e|pn|^itted'h<>n€$^ oi?'fe.lfce tth»> 
which support ^0 me^brall 01 |^ ^^xpsinaion of its 
Parachute, ” - * 

M. Skeleton of a Bat. ^ (Chefealdifh,)^, 

N. Skeleton of P, crassiiostris. in th^ Museum nt Bonn. 

m Solenhofen slate. (Goldfuss.) ^ 

O. Skeleton of P. bteirii^fd^^ fiom near AichsUdt, in 

the same -^Ute. (Ooldfuss.) 

P. Imaginaiy restoiation of Pterodactyles, with a co- 

tempoiary Libellula, and Cycadites. 




Plair 23. V. I. p 234. 

Fig. r. Anteiior eictreimt^ of the right jaw of Mega- 
iosefurtis, frpm the Stonesheld slate, Oxon. (Buck- 
laud.) 

Fig. 2'. Outside view of the same^ exhibiting near the 
extremity, large peiforations of the bone for the 
« passage of vessels. (Buckland.) 

F^ I. of Megalosaurus, incomplete towards the 

and seen laterally as in Fig. 1'. Nat. size. 
j(Buckland.) 

Fig. 2. Side view of a tooth nearly arrived at maturity. 

* eontaimng Pulp^ within the Root of the growing 
tooth ¥ 3cal« two thirds. (Buoklabd.) 

Fig. Transverse se<^nn of Fig. l^ shewhig^theihlek'' 
ness of the largest tooth (a.) and Its root eet? deep ' 
*and hilnly^^ln the bony socket, which deseei^* 
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’ EXI>LAN VTION or Pi^ATES 


specie^, in the Oxford Museum, from tho Great 
Oolite, at Bnslow, ttear Woodbtpck, Oxon. (Oji- 
giml.) 


Plath 2&\ V, I, j>. 

Fig. 1 * Head of a Crocodile found in 1831, by E. Spettcer, 
Ksq. in tae London Clay, of tbe Me of -Sheppy. 
See V, I. p. *251. (Oiigittul.) 

Fjg. 2. Extrennt} of the upper and lower Jaw of Teleo- 
»nnrus in the Oxfonl Museum# from the Gieat 
Oolite at Stonesfield, 0\on. Irlee V. 1. p. 252. 
((Original. > 

Fig. 3. Antenoi extremity of the upper Jaw of Steneo- 
sauvus, in fhe Museum of Geneva, from Havie; 
the same &pccjes occurs iu the Kinuneiidoe Clay 
of Sliotover lull, near Ox foul See V. 1. p, 251. 
(De la Beehe.) 

Fig. 4. F’’os.sii Turtle, from the slate oi Claris. See V, I 
p.2r>7. '(Ctuier.) 

Plate *26. V. f. p. 2f>9. 

Fossil P'oei’^teps indicating the Tiacks of ancient ani¬ 
mals, probably Tortoi.-ses, on the New Red Sandstone near 
Oumfiics. (From a cast picsented bj Rev. Or. Ouncuu.) 

PiiAiR 2iy, V. 1. p. *263. 

Fig. L Jfmprcssions of footsteps of sevet.il unknown 
animals upon a slilj of New' Red Sandstone found 
at the depth of eighteen ft'et in a quarry at Hess*' 
berg, iwjar llildburgliausen m Saxony. (Stckler.) 

The larger foofsteps a. b. c, ate refoired to an 
animal named provisionally, Chirotheriuw. The 
fore feet of fhm antmal wore less by one half tluin 
the hind feet, and the tracks of all the feet 
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la the sAh )9 straight liue^ iPhe fbc^teps e. f, form 
part of tUiother traOJl of tho &auio kind, ^ome oi 
the 1*1 rge toes of the Chnothenum> and also of the 
buialler bpecies, h^tve lc|t diittxict impn*&sioi)s of 
nails! h» I. ki I. m* D. 0« }> forjdci tho tiaok of 
ati enimaJl of anoUiei'speoies^ probably a Tortoi^te, 
Oiossing the same afeb, m a diftcrent daection. 

The irregular oylindnoal ooncieti^ms that mtoi^ 
sect each otWi on the suilace of tins sUb^ appear 
to ba>0 been formed m ciack^ caused by tho con¬ 
traction of a thiu bed of gieou mail, inteiposed 
belWfcen two depO&its of Sandstone. See note, V. I. 

p 200. 

ri« 2 One of the impresbioits of the hind feet of Cliiio- 
ihcrium, on the slab Fig 1, half nat. si/e. (Sicklei.l 

Tig 2, One ol the loot&teps m the tiack of the smaller 
animxl, upon this slab; nat. si/e. (Sickler ) 

IVT lank has inade.ont the footsUps of foui species of 
animals in the Ilildburghawsen sandstone; and it has been 
ronjLotuicd that some of these have been deiived from 
j^igaiitic Batiachians, 

PiAih26", V. i. p. 265 

Impression ol the hind foot of Chnotheitwm, selected 
limn a well piLsened Track upon a sUb of san^tone from 
HddbuighausfU, in the Biitish Museum, (Origtnak) 

t 

Platc 20"'. V. r p 20$r 

Footsteps of a small web-footcd aniinab probably &toco* 
dileau> diawn horn a Cast ot impteSsion^ on Sandstone, 
found naai Iltldhurghauaeti* (Original ) 

The 3nnd£>tone3 in which all these fos*$iI foototeps have 
been discovered m (leimany and Scotland* appeal to be 
lefmible to the same divi&ioh of fSb Mjcpndaiy strata, 
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wbich hes m ttiP middle i^^on of thmt large, and widely 
extended series of Sandbtone% aOd Congloiuerates, JLimo- 
etoot^ai atid Marls,^which English Oeologists have usually 
designated by the common appellation of the ISew fed 
Sandstone Group, including ail the stiata that are niter- 
posed between the Coal formation, and the Lias 

M. Bronginait, in his Terrain de rCcmie du Qlohc, 
1829, has applied to this middle diiisi^n the very appro- 
piiate name of Teitatn, Past then, lioai the Gieek 
a teim equnuluit tP Ihe names Buntei bandstem, and 
Gi^^s bigairt, ninth it h#ars» in Oeimany and Frame, and 
mdic iting the same strata which, in England, wc fall the 
new Red Sand-stoiie Plate I, Section No IT ^ 

Mr. Conybeare, lu his R |k)i 1 on Otology to th*' Bntish 
AsMJCi.ition it Oxford, 1832 tPogc 379, and P. 40o, ISotc;, 
has pioposcd to extend th< tetm Pacihtu to the tutiie 
Gioup ot feirata between the < 'oal toimation and the T las, 
including the hve funuitiou'n dtMgnaUd m oui s« ction 
(PI I, No 13, 10, I/, to, 19), by the uaims ot New Red 
Con glome late, Magmsian lame>t<nic, Variegated Saiid- 
stom, Shell Luue‘‘tone, and Variegated Marl Some com* 
iijon appeMitao ha all these toinntious has been long a 
desideiatuiu in Geulogy, but the woid Pcruhlu is in 
sound so like to Pisolitef that it miy be bettei to adhete 
moie litemliy to the (neek loot yromxci, and apply the 
common name oi Voikdttu gionp to the stiata in quee^ 
tion *■ 


^ The r<Option ot «ufh i <oimnc i none lor ail 

btirflii, <Oid Uh ^tpaiaUon ol the Onmv uki seiusinto (be 
and Mint Iff» sjstew** i*> proposed by Pjoif^soi Se(l|,wick aadMr 
Mmthi‘s>n \^>11 aiOTord three lu arty equal cud mo«>tcobyenieuiifioUpli 
fu mto whieh the etiata eotupcsinR tlie TranntSon a»d Sc- 

<oml4»*5 ir>»y i»spe<tncly be divided, the fotmetf cotnpre^ 

bending rhe Camhinu* Silurian, and f ,ubomtei<nis syateias AUd tbt> 
li iM f oiopiehrmunr tfef IVikihut <>ohu< and rietdu outa t[irrottp« 
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OmithichmtFjt, or fbotncaarks of sevi^rnl ^3^tiuct &pccie« 
of birds, foaad ju the Kew R^d ^lOtnds^one of die of 

the Connectioiit.* ^Qj^hodplc*) ’ 

A 

* In the American Journal of Siji<*iw.o and Arts, Januaiy, ISdS. 
V. "XXIX* No. 2. l^rotemt Hitehpotk has pnhhshed a most inte- 
ipstmg act'onnt of hfa discov^iy of ihmthtehntUff oi toot- 

marks of birds in th« Nfe^ Ned sandstone Of the \ alley of the Oon- 
nccticut. These tra^ka have been found at >aiiouR depths beneath 
»be at tnal surface, fu quarries of lonunatcd flag stoae<(, at five places 
near Uie banks of this n\er^ within a di«lauce of thirty miles. The 
biintUrone i*- inclined from 5*‘, to 30"* and the Traoks appear to have 
breu made on it before the strata received tbeir intliaation. Seven 
of these tra<ks orrur tii three or four quaine^ within the space of a 
lew roiU *<qnaie, they art go distinct, that he constdeis them to 
have been made by at many tUlfeieut species, it not genera, ol birds. 
(Sec 1*1.20% I'lg'*. 1- 14 ) 

The looti»U.pb app( ir in rtgubur swceebMor, on the continuous 
tiatk of .111 aiuiiKtl in the act ol walking or luninug, with tlie right 
and It ft foot alwajb in their lelafive places. 

The dibtance of the mtrl'als betvieou each footstep on the same 
track IS occasionallj vaiwd, hut to no greater amount than nia’> be 
explained by the Bird having alten d its pace, VTanj trat ks of dif- 
ftieiit indnuluals and diffeient species arc oft«n icnmd ciossing one 
anothc i, they .u c somtt«Hc$ t rowded like impressions of feet on the 
mudd> shoiesofa stieani oi popcl, where Bucks and Oeesc resort. 
(See BI 2fK rigs. 1 i. Id 14.) 

Norte d tlm footsteps appeal to be those of Websfhotcd Birds f 
they irtoit nearly resemble those of OrallfCjCVVadcis) or birds whofeo 
babif-* resemble tlnmc of Gralbe. The impressions of three toes are 
usually dfetinct, except lu a few m-JUnee*! that oi the fourth or 
himl toe IS mostly wanting, as in the foot-.tc}3«t ol modern Grallas. 

The mo^,t remarkable among thesi (ooUcteps, are those of a gigan¬ 
tic bud, twwe the siae’of art OMinh, xvbdso foot measured fifteen 
inehos in length, exclusive of the laigost claw, which measured two 
inches. AU Uie thjee toes were broad and thick. (PI. Sfi®'. Pig. 1, 
and PU26^ Pig. 1.) Those largest footsteps barn as yet been fbund 
Ui one quarry only, at Mount Tom near Northatpptcm; hore^ lour 
nearly imrallel tracks of this kind were difcovCTHl, and i« one of 
them six footsteps appeared in regular aut’O^wu, at the distatioe of 
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This fossil .oo the sskme 
scale r,; footsteps bn 

a'laJ’kv"*-seai<^« ■•' . '* ■ ;,\ 


thur from 4ne another* l<i'‘others the distance Varied from four 
to sigt feet j, the latter was'probahly |)ic longf^ steji of this jgigantio - 
bird while ranniwg.^ , .> 4 “'‘ - \- 

Next in sixe to, these ai-e^ the fpedsteps of another Vnoirthotis’ bird 
(T*l. 20*. Fig'. 4.) having three toes of a,ihore slender character, inea- 
suring from fifteen to sixteeh inches^ tong, WchisivC of a remarkable 
appendage extending hackwatJils fr'omtiie: hc^|>ight or nine ihebes. 
and apparently intended, iikti. h snow shpe, to sustain the weight of 
a heavy animal walking on a softhottoni, (See FI; 2<Si>. Fig. 2.) Tlie 
impressions of this appendage resehlhle thoj^ of wiry feathers, or 
coarse bristle's, whieh .seem to have ^nk into (h<* mud and sand 
nearly ajri inch deep ; the toes had sunk much deeper, and round 
their impressions the mad was raised into a ridge severaTtnehes lugl», 
like that around the trach of an Eleph'atit in Clay- The length of 
the step of fhi.s Bird appears to have been sometimes six feet. On 
the other tracks the steps are shorter, and the smallest impression 
indicates a foot but one inch long, %vith a .step of front three to five 
inches. (PI. 26*. 2, 3. 5—14.) 

In every track tlm length of tho step increases with the size of lliv 
foot, .and is much .longer in proportion, than the steps of any existing 
species of birds; liciice it is inferred tli.'it these ancient birtls had a 
greater length of log than even modern Grallm. /I’l'he steps at four 
feet asunder probtvbly indicate a leg of six feet long. 

, fn tlie African O.strich, which weighs lOOlhs, and is nine feet 
high, the length of the log is about four feet, and that of the foot ten 
iitehes. , _,,v, , 

All these. fi-ackV appear to have bpew made on tbe.Margin of shal¬ 
low, vvuter’tlmt was subiect to clmnget^ of level, and i|i Wdiich^d?^ 
fneiits of sand and mud were alternately deposited, and ^e length'pf 
leg, which must be inferred from'the distance of the frt^. 

each other, was. well adapted ibr wading in such eji^tions. 

Traces of aay Bonck but those of fishes, (Fal^othrisstiia) 



of th«t'cxi^tc*>ce of Birds af-thcr cariy e^oeh of th©;lvciaif;' 
stone formSiiou ;;>nd’,further ilmt some, of . 

of this class attained a s»3fe, .far exceetHng^thal of^ieM%es,fr"V 
jg the feaUiered inh^bitaiits olf^e ,pr^kCpr W^rldf aird !W,^e - 
pled for wwding'and ■httiii'g#''vri't!u>r -than; lijgbt. ^^ -! '. 
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i OiniUucImit^H ^tg&ntou'>. M^iuy yf tlim? 

'^porie^i oe^ur at Meant Toin^ ncAr NoitltAinptanj^' 

l\S. ' * 

2. O, taberosuv l*oit3en» of tracks, ant! n 
•*ingfe footstep of a foiuth appear on the same slab 
I ho t’vo longest of them aie m oppOMte directions. 

Tig* Ik () fubeiDsn'S, on a slab m front of the Court 
House in NoUliamptoii, from Mount Tom. 

1 it». 4 () ini*o#V', liom u quail j tailctt the llot^e Race, 
nesa Gill The appendage to the heel is not dis- 
iiTict in thi» ttack. 

1 J-, ' f> divd'^us, on a llag-slonc ncai the fiifet f lunch 

(looi at Noi thampton, U. S. 

Tig. t» O. divei'^iis SVi hive fine tinee lows of tiacKs 
and a footstep, fiotn the Horse Rate Quarry. 

These tiacL‘ siu u no muk» of any appendage to 
th( lu ri 

I "i, O di\eisu%, found neai tx>uth IladLy, U S. 

Fil. b. O. dntisiis; euivihmar track liom the iioise 
Ract Quail). 

Fig 4. O* diver-'Us Two paialh 1 tia< ks fioiw the Iloisc 
Hae** Quail). 

hig, lU. Ih divcisu-,, Ilf ally paiallel tiutks of two buds, 
with an appendage behind tach foot; fiom the 
quariTcs at Moiilague, C. S. 

Fig. 11 O, imiuuuis, common at the Uoise Race 
Quail) ; Miudii impiessions of the bet of smalt 
biaU Vdjy horn half an inch to an inch and halt 
in length. 

Figs 12. 13. 14. O. diveisus; fiom the Horse Haco 
Quaily. Tiacks of difiennit individuals of difteieiit 
species, and diffeieut sizef* erob» otsje another con- 
fustdly tu these thiiee sslalK* 

Ffg lo, He<cut iiack of probablj^ a Smpt. 
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Fig. 1(>, tm<*k of a Pea-lu‘iu 

Fig. 17. Keoent track of a dorapsuc hi u. 

Pi A rjL ‘2(>^ 

Fig. 1. Ornitluclioite** gigartf n^-. Ttjt ■ *01 bnt' 

figori’d icpre&onts the foini ,\vd ,r/t u. *he ff ot, and 
part of the claws. (HUchtocl ) 

Tig 2 Onnthichnitos divoisu^^ '\’H> luiymssiM <>l 
the Ap[K‘tidage fo the h^*«!, diAwn *» »»•» a pla’-tei 
mould b) Plot, llitcl to* k to H** < ♦>! 

T oiidon. ' 

rU» ‘d. 'I’lack of A '-Oii‘1 dltinill < il ]<)t( u I 

Halh. HceJoUJU I (d I of 1 (nfloO, 

p. bdS, FI > { F>mk ^ < > 

Pi M I .^7 \ . I j) > 

Pigs 1-—S. Tubcul ^ OKI S* ai*‘ , »!1 •'•It itmg th' loui 
iipw Didi'is of <-viabhKdud bv Prnfc'>''i'n 

Aj*a-M/ ^Agaw.o 

** \Tt Pouloit .StJiojM ?M- i»rf to the (leol. Soe, oi J/Otiilou 

f» *•< t« 'i ot SI tbv ^ j H* if lion U,c fjle qtiiriu* W(*rkfd in Hi< Fon^t 
iihli h tl o* tl ( t>ol > toinuitiun iw«ti Bi i.Iloid uni Biitli Tlu 
'.•nil * oi Mm iM tji t 04 r« d vMtlt •>tn ul a*i(hil lit mark 

iiij," n li i at ufunaoij on tin sand «i Inliovi «hurt, and 

aKu ttilh n(u*n lOu-. tt ii ikr ot Mn iB n>pu<n<ly < iU‘*tdeeaftt>>) 

wltith li utiM i rli Miad in \auoii'> di.rction'*, uliilst jt was vitsoft, 
jnd to>tr(u uoh » tlui* lain* ttfilax lh»'>i tootm irks aie in double 
hiien pafaUcl to ia<li othi i,'«h< Iv^o unkut attons d foiined 
b) SMI all I law-^. .n»d s«»n>t umi s tiati & of a Ihird rlnvi (ni e PI 

.J ) Tin TO IS uft< tl tUo A Oiiulhae of liark betv-teu th»» other 
two, it piiMbutd bv till tfu! oi stoinaib til Mk outnal touehmg'ihe 
groufid. WluTi tin* uumtl pibsid o^ei ibt of the uppie 

moikinga or wrjukl<‘« ou the sand, thc;^ ire tlalteiied and btusbed 
Thus> 4 ridge bttwotn h and d. < Pi 26b Pig* 3Ji lm« been 
luad tin If la a liolkov ar ( on t*it stup s ae of the wdge, 
inav hue bffji piodnied by the auinial clipping down oi 
fiJfmhaoL, up the oti lu i(v 
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fit. s *i Tube 0)1 the nwh ii»iU4«* oi a scab for tko 
p)s*?j{n <>1 the mmtm*- duti f>tt‘V, L Kote, p* 
10 li)2. (Ap^a'^n/ ) 

<) Xattiioi tUicmit’y ui the Inwer jaw of Holop- 
t/rhus Ifibbeit), from tUo Lime stone of Bm^io 
iiou‘e, neai EdinNii^^iu See Note, V, L p« 27A. 
11 k lua^ed milace o< this bone is very rem<iikablc« 
(liihborl) 

i 1 ^ <^) Small tet th of Iloloptychng Hibberti, fluted 
e\l#»rii iHv '^cnvaids then bui&e, and having a hollow 
(oneuithu) (Hibbirt ) 

1 «»• A ^mill tooth magniru'd. (Ihbbert.) 
hit^ 10 One ot (Ik Ui jjci neth m the Tiw of tfolop- 
tys-hii** deepiv tinted at the base, and bav¬ 

in*^ Q hollow » otu wtfhiii iSoiie of those teeth hive 
l)u‘ Jl'< idheii by d bony atfichincnt to 
the |iw nhhbtit.) 

1) II r(oth ot Iloloptyt hu> Hibbuti (Hibbeit ) 
i itj I-. Tooth of Mco^lielithys ITibberti,* tlLbbeit ) 
r^p,s 11,11. ^^eth ol tlolopfydiuo Uibbciti (flib' 
bert ) 

Tig'* 11 12 Lb 14 arc tiom Burdu iiou^e 

Stmt till/ liistovtiv ot M(whub I < tjiutrl m 
V I I> ^70, Ml W AnMiit mIMu] If'i » i . i*, mil 

s oi flu •'HU ■sjMifi'N ui tl i- I i i (r tm 

fill Coil ilia of OonlluHik Uali hi Ui^ ' < k ntl t«‘irl ^ Joru- 
Jjte./, bowes ol lishos, mil ( oprolifi’s i< un u,, *1 »« t * of othd 

b»U‘< of the sinie tron ston** 

Mr Mouhihon h is ‘>Uil n m it«i otl < t fUst oven d remains 
of till Mephchlhys, !loh|*t^.hu i jiolifts With several 

"IKHies of I fuo, jii tie M ‘ Coal fioUl Thesi great 

hftiuoid fi*hi wbirh wen f i f< ^lUifl JTdmburgh, in Sept. 
Ih01r, bat e ,ii ''0 brej (i< i «ful no tli t iigheh Coal hoWs ol NeW** 
radlt Ol) Typf I pO » f * u t tb m» *hf Lvue 
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Vi,Ai B 37\ V. 1.1>. 274. 

4 » 

lAj*-. i, Lepido's^tas osbeus, 01 bony Pike of Koith Ame¬ 
rica. (Agja^&ix;. Vol, 2 * Tab. A.) 

2, Portion of the lower *law of LepKlosteus ossen^, 
bhrwiug the ooeujrence of a lOw of laiger conical 
hcillow teeth, Ante d e^teruaUy, bttween two rows of 
suialU*! Te(*th. (Oiigiiul.) 

‘J. fi Lougitnclinal bcc'tioo of a laige Tooth, shewing the 
internal hollow cone. (Un,;inal.) 

/>. TiaD>vci«i‘ 'tvlion ot u Uigt Tooth. (Onejmal.) 

I'lg. 3 TrauMcise beition of the J.iw. h^. 2. (.Oiigmii.) 

Fur. 1. Flatulent c*t ,t saiail ujipct Jiw of iVIegihchth^^ 

Hihhtiti, fiom Iluui‘e hou e, sbewin<j‘'a dispc'sition 
ol laic>e "tii i -ni til tefth, simil u to that ui lig. 2, 
c ilibbeit.l 

1. a h, Traiisveivo scMion td the teeth 

I ( LoagituOiinl beetion ol a iaige looth."* 

(f. PanrtaU beah'of Meij,aiKhthys 

Fig. ") Aspiclnrh)nt hnb: a fossil Sauroul fish from the 
Lime stone of Solenhofen. (Agassis, VoL I. Tab. F.) 

PiArR27', V. 1 p.278. 

Amblyptems; one of the fossil lishes peculiar to the 
(\iibotitftious >ti*ata. (Agassu, ^’o1. L Tab. A. fig. 3.> 

'•* l< ipppars that lu the McK-cluhth^rs Aiid (lolopiycbas the struc- 
lan' ot the l« elli, boili hoce »iid sm.Ul, was pie«isely the same oS in 
tfif hiTi^e .uut famnll tteth ot LepidO'^teub oss «'*, both as to the hollow 
mttfMal eooiral lavitj, ami the ixteinal flttttogs towaids the base, 
and ,UbO as to thtii mode of gnmlb by asoeiit of bbrous matter froai 
'iibstaMee ol rbe jaw, md not Itom roots placed m deep 

.tliTAinlt .,.4; in niniix nl thf. 
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‘ Plait. 37^ V. |»|i. 3Bl 

Pig 1. roKbil <Qt the goDtns l^itn^on, m tbf family 
P^onodimt'4 (AgnsmA, Vol. 1» Tab, O* fig ti > 

Pig, 3. Os Voisi^t of Oyioclus umbiijcdfias, fiofti tin; 

Gieat Uohttt of BturbTiuij in Badin. (Ag*as«.i/.) 
P'lg. 3 Os Vomvi of Pjciiotlns fiom btom-s 

field, Oxoii. (Oiigrtiat.) 

Pla IL 27^ V, r. p, 2B7, Note 

A. Teetli of i iec*mt Sbaib, allied to ftssil species. 

Pig. 1 Anteiioi and Pilata! Teeth ol the Poit Jitksuu 
Shaik, (< Vsti iciou Piidhppi ) (Philhp ) 
l\o. 2. Aiitcnoi cutliug ttith of Poit 1 ickson Shaik, in 
tlie CSiUcge of ■suigeoii'^, Loudon ff>wcii ) 

1 i«, d Plat fcsseilatid U)oth of flic, i iriK ^al. si^e 
tj Outei aititiilai latvt, '“ht^wuig the tubul ii sliuc 
tore of the bony bav* h Pun< tale *^111 far e of tiu 
supcifKial tUiinicl fOueii ) 

1 1 _, 4. Mesial, 'lud innei aiitculaT facet of anothei huge 
fooih of the ■same n tapper conea\e m cigiti thinly 
cOTcitd Viuth enamel, b, Lowei bon^ margin without 
enam^t a b. Bony base ot the tooth i*xj>os< d by 
tenioval of the Enam<.l. The ^uifaco is areolai, 
frotn the bf ndmg and bknding togetlw i of fho bony 
tubes, r < ructuicd edge of the nin^UAl and 
feupc'rficu\l itmuiLl (Owen ji 
Pig, f/. Anothei anteiioi euttmg tooth, a Smooth ena- 
inelled point 6. Minutely lugous and tobuiculated 
base In some ot the cutting terlh both sides of the 
base aie rugous. (Owen.) 

B Various ioims of fossil Teeth, m the thiee ^ub-fatnH 
lies of Shaiks (B, X. to B 13. AgUssiA ) 

Figs. 1—5. Teeth of fossil Sharks in the sub-fa only of 
Cestiacionti^ See V. 1. p, 2B7. 



<|/j ct^lpr,AKATio« or iM 4rii s?". 

I^ig. L Ps?unmod«s, ffoitt Imief^toane', jBn&tol, 

Fig. 2. Orodiijs, from th^ same^ 

Fig. 3. Aciodqe, IVom the Lia-s, Lyme 

Fig. 4. Ptychcxius, (upper suifacc) from tlic Clialk. 

Fig. 6. Side View of fig. 4. * 

Figs. (5—-JO, Teeth of esitinci fossil Sharks ai the sub¬ 
family of llybodonts ; in this family the erianiel is 
pluatcd oa both sides of the teeth. See V. J, p. 288, 
rsiote 

Fig. h. Side view of tooth of Ouehus, fiom the Lias at 
Lyme Regis. 

Fig. 7. Front view of the same. 

Fig®. 8.0.10. T( eth of llybodonts, fiom tin* Oolitic dale 
of Stonosfield. 0\oii. 

Fig®-. II. 12. 13 h<-.sil Tet til of triu* Shaikh in tin* 
Scpi.iloid ihvMon of that family, Jniting the Fuainei 
smooth on the outif side. Fioni the Ch ilk and 
l.ondonL clay. Sec V. I, p 289, Note. 

Fig. 14. I^aidtal teeth of Myliohates stnatUh, from tiie 
Loudon clay of Barton cliff, Hants. See V. 1. p. 291 
Much of the enamel is worn away by use, a« iie- 
rjuently happens \n the tongue and palatal bones of 
living TJ »Ys. (Oiigmal ) 

C. Petiificd remains of an extinct (Jenu*? of Shark. 

Fig. 1. Jaw of llybodus rcticulafus, from the Lias at 
Lyme Regis, (^ticalc one half.) Many of the Teeth 
ictain then place on the margin of the bone. The 
giannUted stiucmre of bone is distinctly preserved 
(De la Beche.) 

Fig% 2 Teeth selected from the J. w List figured Nat. 
sire. 

Fig 3. Ichtbyodomhte, from the taai at Lyme Regis, 
being the Dotsal fepme of Hybodus incurrus^ set 
with Lceth-hkc hooks, to suspend the membrane of 
the dorsal fin. (Oe la Beche ) 
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A double tow of h^ks doouTB on tlie first 

dori&al ray of the Barbe), (Bai^s Vulgaris,) And 
on the anterior ray both of the dorsal and anal fins 
of the C’arp, (Oypriuus Carpio») 

Fig. 4. Transverse section of fig. i?, at (Bo la Bcchc*) 

Pi,Atu27\ V. I. p.m 

Fig. 1, Portion of the palatal teeth of Acrodus nobilis, 
lo&enibhng a cluster of conti*act<‘d Lct'ches. These 
teeth are in their natural place, adheung to the 
curved granular bone of the palate, which is well 
preserved, and impreouated with Carbonate of lime 
^Misrt S. C\ Burgon. Original ) 

F.g. *J* Contmnution ot the thive rows of teeth on the 
reverse of tig. 1. Scab one fialf. (Ongiual.) 

Fig. 3. One ot tiie largisf teeth on the centre row, 
having the upper pait of th<* hhiamel woin away by 
trietion. Nat. sue. (Oxiginal.) 

4. Majimfied \ lew of the minute tubercle's of Rnaniel 

O O 

which giew upon the skin; the decay of the skin 

♦ In the bond, and Ediii. Phil. Mag. Jan. Ift36, the author hasj 
published a notiee of his rerent discovery of the jaws ol /our extinct 
'Aperies t>f los^i) fishts of the genus Chimseru, a genus hitherto un~ 
kuoun in a fo>siI state. The only known spetira (C. niouHtroaa) 
approKimates niosr neaily to the tanuly of Sharks, and is found 
pursuing Herrings and other migratory fishes. The Chiintera is one 
of the most lemarkable among living fii^hes. as a link, in the tamily of 
Phondroptetyt/tans j and the discovery of a similar link, iu the geo¬ 
logical epochs of the Oolitic and Cretaceous formations, shews that 
the duration of this curious genus has extended through a greater 
range of geological epochs, than that of any other geims of fishes yet 
ascertained by Professor Agassie, and leads to important considera¬ 
tions in Physiology. 

The Chimaera partakes of one remarkable character with the Ces- 
traciun Phillippi, whereby ibis species alone, amobg living Sharks, 
is connected with the extinct forms of that family, in having the first 
ray ot the dorsal fin enlarged into a strong bony spine armed with 
shaip hooks, like fho lekihyodoriUite of the earliest fossil Sharks. 



ts FKPr*AK\1!0\ OI PI Alps 

his ciu'tteiN lhcs .0 faheirlt’s into coutad 

vvHli tlic bone in puts <*r ho. I (ONoinah) 

Fig. Mdgnihc*! view oi ‘Simiiai mmutc looth-Iiko lu- 
hoicks of Emmiol, forming the Siiatiiccn ou tin" 
skin of the in ad of tlu* Kccnt Squatina tuigelus 
SeeV. I. j). 209, Note. (OiigioHl.) 

VhATP 27'. V I. pp. 280 k 

Ikintiful chisler of pahtal teeth t)f Pt^chodns j>oU 
j^vius, fiom the (’iulk fn$iihiled teeth of many speoe^ 
of this fMiju^ abomid throni^hont the (’hilk fonn<ttii>o 
The mouth of tin < uul all the otlui inmutou'' evfinet 
speiiis of iShniks lu the family of < V^tia(iont'>, wai hutd 
vvifh a pa\inuntuf '.imilei powciiul teeth, foiunng \ most 
eflicient ippaiatus, he iiuJimg the ^ludls of Ciustxca 
.uul f’oiu hifeia, uhuh pu>l>.il»*\ lianud then pumip 1 hxul 
Tilt sail acts of lUt I annul aie ottm woui away, hk< tl»at 
4it PI. 27 . fn?. k TliP bliength aiuUfiiricv of ihtM fetth, 
viewed as Tnstrunu nts foi < lushuig sh< IK, is -vuv lem uk- 
abh. PtKalh the laiairu 1, the body ol eath tooth is 
composed of .i stiona, nnss of bom, (Miss F ( . Ibii «ai 

Oimiii.il 1 


Pi VI1 28, VI p. 303. 

I'lg. 1, Hepu ^ents the tominon cilniai or squid {lolii>o 
viilgaii^, bun Septa h>lyo, linn.) sluwing the 
pi ice and <\eietoiv dmt of its Ink big, and the 
position of the feet on the auteuot vnaigni of the 
head, (fUuuvilh.) 

Fig, 2. Side view of the Ptn of the Lohgo viikaiis, 
shewing its pooition m the back of the aniuiah 
Ag. 1. < Original.) 

Fig 3 ( oneave imdci suihue of the same pen fOri- 
LlUll 1 
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Fig, 4 Ipoilvex yppeir surface o^f ]porti<>ii t)f a^bffibr recent 
pen," of the same kind, ' I'he straotui^ ’W figs, 3k 
and 4 closely resembles that of the fossil species 
represented at fig, (>, of this same Plate, and also 
at PI. 20. fig, i, and PI. 30. la all of them, the 
liorny plates are composed of a series of longitudinal 
fibres, intersected by anotlier series of transverse 
fibres. The disposition of the transverse fibres is 
most simple in the recent species; passing oblijC|ucly 
outwards from each side of the central shaft, like 
the barbs or Tibrils in the vane of a feather, and 


being- most distinct towards the outer margin. 

The longitudinal fibres are scarcely visible in the 
recent sj)ccies, except where tlit?y are collected into 
fluted fasciculi, (PI. 28, fig. 4. BB.) in those parts 
which correspond with the mar^uml hands of the 
fossil species. (Original.) 

C, Central part of tlie Pen, raised like the shaft of a 
quill twjtween its fibrils. 

Fig. 5. Ink bag of a recent Cuttle fish, dissected by 
the author at Lyme Regis, 1829, containing its na¬ 
tural Ink in a desiccated state ; it is a black shining 
Jet-like substanoe, having a splintery fracture, and 
resembling the substance and fracture of the fossil 
Ink, Its bulk is not much reduced by desiccation. 
(Original.) , 

Fig. 6. Upper convex surface of a fossil pen of Loligo 
Aalensia from the Lias of Lyme Regis. A. A, the , 
barbs; B. B. the marginal bands; C, axis of the 
shaft; B. tSxcretory duct of the Ink bag, distended 
W'ith petrified Ink,* (Original.) 


* In this specimen we see distinctly the disposition of the marginal 
bands. 


OEOL. It, 


E 
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KXPI.A.N ATION OF FLATE 29. 


Fig. 7. U’pper surface of Fossil Loligo from the Lias of 
Lyme Regis. A, A, Barbs of the Pen. B, B, Mar¬ 
ginal bands. C, Axis of the Pen. d, upper plate 
of marginal band, having an unusually corrugated 
surface, which may be tlio result of imperfect growth 
of the transverse fibres; if fully expanded they would 
probably have resembled those of the subjacent 
Plate at d'\ (Original.) 

d'. Magnified representation of the rugous surface of d. 

d'". ^Magnified representation of the second plate of the 
marginal band. I'ig, 7. d". ♦ 

e. Upper suriuc!; of secorul Plate of the shaft of the pen ; 

here the transverse wavy lines predominate over 
the vertical straight Iiu(*s; but both are visible. 

f. Upper surface of third plate; here the vertical straight 

fi!>re>^ prevail over the transverse wavy fibres, 

Plate V. 1. pp. 307 and 309. 

Fig. 1. Fossil Loligo from laas at Lyme, in the collec¬ 
tion of Miss Phiiput, exhibiting nearly the same 
slrticture as figs, O'. 7, at 28. and contuioing be¬ 
neath tlio pen, a very large Ink bag, B. The greater 
proportionate size of this Ink bag indicates a dif¬ 
ference in species from fig. 3. (Mrs. Biickland. 
Original.) 

Fig*. 2. Loligo Aulensis from I^yme Regis skewing the 
under surface or concave side, and the duct of the 
Ink bag distended with Ink. A.A. Barbs or fila¬ 
ments of the Pen ; B.B. Marginal bands ; C. Axis 
of Shaft; 1). Duet of Ink bag. (Mrs. Buckland. 
Original.) 

The wavy line.s here seen between the Ink bag 
and the apex of the Pen, are the inferior termina¬ 
tions of the successive lamime of growth; each 
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' ^j^er and superior Plate overlapping the. edges 
the next subjacent and smaller plate. These edges ■ 
are rendered more irregular by decomposition. 

if. Magnified representation of very minute curved linos 

passing from the margii^i bund across the shaft,- 
at'd. '' ^ ‘ ' 

e. Thin lamina of the white puivcrnlent substance of a : 
decomposed Plate; it retains partial traces of the, 
transverse wavy fibres, 

j\ Minute perpfeudicular filaments prevailing over the 
transverse fit>res of the shaft. 

Fig. 3. Fossil Loligo from Lyme Kegis, shewing the same 
structure as the preceding figures, iti the several 
portions of the Pen that are preserved; and having 
its Ink bag distended nearly in its natural shape 
and place beneath the Pen. (Original.) 

C. C. Axis qf the shaft. 

Figs. 4. 5. fi. 7, 8. 9. Fossil Ink bags from Lyme llegis. 
The membranous sacs and excretory ducts arc still 
preserved, and closely resemble those of a recent Ink' 
bag; sec PL t?8. fig. .5, (Original.) 

Fig. 10. Fossil ink bag found by Miss Aiming in the 
Lias near Watchet, Somen’set. ((Original.) 


Plate 30.' V. 1. p. .309. 

A large fossil pen of Loligo; from the Lias at Lyme Regis. 
In the collection of Miss Philpot. (Mrs. Bjgckiand. ; 
Original.) ’ : 

AA. Barbs of the pen, .proceeding from the outer edg^a 
of the margiiidf bands, 

B. B. Marginal^baiida. dividing the bases of the'barbs y 

from the internal part or body of Ilia shaft. ' ' , ' 

f » .r ■» 

C. Axis of the Pen, dividing, the body of the shaft into , 

two equal parts. , ^ 
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D. Transverse section across the Ink bag: - 



(9. First or upper plate. This plate is very thin, and 
smooth, and its structure is obscwre, except on the 
right marginal band at d', where the longitudinal 
ridges on its surface are very distinct* 

c. Upper surface of .second plate, marked with broad 
wavy lines, passing on each side frotn tho axis out¬ 
wards, across tlie body of the shaft, and over the 
marginal bands. 

f. Upper surface of a third plate, exhibiting minute 
curved stiiio, ascending symmetrically in opposite 
directions from each side of tho axis of the shaft C, 
and descending towards its margin. These curved 
striiP arc intersect'd by minute longitudinal straight 
lines, running nearly parallel to the axis of the 
shaft. Towards the ap(?x of the shaft atthe broad 
transverse curve.? predominate over the fine longitu¬ 
dinal fibres which lie beneath them. Al g, no 
ti'ansversc curves are visible,’^ (Mrs. Buckiund, 
Original,) 


Plate 31. V, I. p. 317. 

Fig. 1. Animal of Naufilus Poinpilius, fixed in its shell. 
The sliell is copied from one in the collection of Mr, 
W. 1. Broderip. (Animal from Owen. Shell ori¬ 
ginal.) 

n. The Hood, or ligamento-muscular disk that surrounds 
the head, \ ; ’ 

/A The digital tentacles protrude 1 from itheir sheaths. 
k. Funnel. ^ * 

a, b. c, d. e. Siphuncle. The desiccated-^m^mbrune of 

■ " * '' * ' , ^ 

Herinaio von Meyer (Ftileeologica, 18^, P. 322,) .raent^bs the 

occurrence of hik bags, U^ether with the horny internal shells of 
iSopia, (Onychotcuthis) in the Lias of Culmbach and Banz. 



’ ^ OF l»tATrE'’3l. ? 

* ' . ' , *■' > , - , . ’■' ■" ' '"' '•'< '■ ^ 

the siphuncle is 1*4,id bare at a. b; ci iL 9«d4' 

from theoce inwards, it is cohered by a soft caica** : 
rcQUs coating or sheath, .w „. ... 

Collar : infward^. from the traiisVerse 

plates, .and. suppp^ii'g th^vSiphtmde. See Note, 

' v;i; f>i^22. . ' " . ..f; 

Fig.,^. Upper horny m.ahdible of* the animal, with a hard . 

caicareotis point. (Owen.) . ' y . ,' 

Fig, 3, Lower horny mandible, armed with a similar 
calcareous point. (Owen.) , ' ' , 

Fig. 4. Calcareous point,, and palate of upper mandible • 
separated from tb.e horny portion. (Owen.) ; 

Fig. 5. Under surface, or palate of a Khyncholitc, or 
fossil beak, from the Lias at Lyme Kegis, analogous 
to the recent specimen, tig, 4. (Original.) 

Fig, 6‘. Upper view of another RbyiichoHte from the same 
slmtiun and place. Black portions of the horny 
substance, in a state resembling charcoal, rcinam 
attached to its. posterior surfaces. (Original.) 

Fig. 7. Side view of the calcareous portion of-an upper 
mandible, from the Muschel kalk of Lunevillc. 
(Original.) 

Hig. 8. Upper view of another Kliyncliolitc from Lune- 
ville.. (.Original.) , , . : 

Fig^ 9. Palatal view of fig. S. (Original.) 

Fig. 10.. Calcareous point of an undp mandible frqni 
Luttcvilje. The dentations on itk margin resemble 

* . ^ ' ' V ^ ' ‘ , t'-'’ 

those on the recent mandible, fig. 3, and co-opera- 
ting with the dentations on the Margin of the upper 
inandible,4[i^. 9, must have formed a 
; (lijte. the irecent beak, figs* 2 3,). f^ 

the rapid demolition of Crustacea and small Shells. 

' Qjt'iginal.) - ^ > 

Fig.'tlf Upder surface of fig. 10; r-it is strengthen^ 
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a double keel-shaped indented process, enlarging 
from its apex backwards."*^ (Original.) 

Plate 32. V. 1. p. 323. 

Fig. 1. Pat of the petViBed shell, and casts pf the 
interior of some ot.the* chambers, of a, Nautilus 
hexagonus, fr(»m Marcham, Berks. This fossil ex¬ 
hibits at its smaller Kiid, from d. to 5., a series of 
casts of the Air chambers, from which the external 
shell has been removed. The cavity of each cham¬ 
ber, is tilled with a disc of pure calcareous spar, 
repi’cscntiiig the exact form of the chamber into 
which it luid bt-en intillratcd. In the larger portion 
of this fossil, the petrified shell -retains its natural 
place, and exhibits fine wavy lines of growth form¬ 
ing minute Bibs across its surface. (Original.) 

Fig. 2. Fractured shell of N. hexagonus, from the Cal¬ 
careous of Murchaui. The chambers are lined 
wdth calcareous spar, and a circular plate of 
the same spar is crystallized around tlie siphon. 
The interior of the siphon is filleti with a cast of 
Calcareous grit, similar to tliat which forms the 
rock from which the shell was taken. Sec V. I. p, 
(Original.) 

* iVlthnu(;ls tl»o rt'rtcmblances between tliese fossil bealiif, and that 
of tlu* animal inhabiting the N. Pojnpilius, are sneb as to leave no 
doubt thal Khjnu holitcs are tlerived from some kind of otLer of 
Cephalopf»(l, yrt, as they arc found insul.nted in strata of Musehe) 
kalk and Lias, wherein there oecur also Ibo remains of Sepi® that 
Imd no external shells, we liavn not yet snTiciont evidenre to enable 
us to distiMg:nj.sh In'tween the Khyncholitesderived from naked 
. and those from CephalOpods that were eonfiected with ebarr^^red ' 
shells. 1 possess a specimen of a fossil Nautilus from' the. Lias, at 
■Lyme Rej^i.^, iii which the external open chamber contains a Hh.Vti-; 

-\ This fossil exhibits the Siphuncle in its proper pliujc. passsing 
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*■ ~ ' 

Fig. 3, represents in its nutui'al size, u |X)rtioa bl'the 
Siphuncle which in Fig^, 2. is laid bare along its;* 
course through the chambers, j. e,f* In the trans¬ 
verse Plate, h, the siphiincular collar is entire, but 
a Sectiod of another collar in %ie transverse Plate, 
f, shews the contraction of the. ^iphioh at its passage 
’ through this aperture, and exhibits also the over¬ 
lapping, or squamous suture by which the Collar 
is fitted to the superior and inferior'portions of the 
calcareous Sheath of the Siphon. See V. I. pp. 
32(5, 327. Note* (Original.) 

A similar structure may be seen at the Collars 
of the transverse Plates of. the N. Striatus. See 


aorossi tlic cavities of tlin Air chambers. As iu the recent Nautilus 
Pompilius., ttu;x-e no communication between the interior of the 
Siphon and timt of the Air chambers, so in this fossil shell, tliere is 
proof that no communication existed between tlicse cavities. At 
transverse section at a, shews tlie thin edge of the sheath of the si- 
phuiicle, surrounded externaily with calcareous spar, and. filled' 
internally with Grit, Other Sections of the Siphuncle at h. d. c.f. 
shew the calcareous Grit within its cavities to be confmcted at-its 
passage 'through the collars of the transverse plates, and most en- 
largetl midway between one transverse plate and another. 

This fossil afTofdstwo proofs that no comtnimicatiou existed between^ 
the .Ulterior of the Siphuneb’ an<l that of the Air chambers. 1st. 
the eulcfircous sheath of thv hsiphunclc is seen at d. e. f. completely 
enclosing the calcareous grit which forms the cast within if. 2dly,‘ 
bad theye been any cornnuinication between the interior of the si¬ 
phuncle, and that of the air chambers, tbV-se chambers ii:‘wst have, 
received some portion of the materials of the grit that have tilled 
this Siphuncle: not a particle of grit is found in any obe of the/ 
adjacent air chambers, but they are all lined, and some of them 
nearly filled witli a crystalline deposit of CarlKuiato of Xdipoi'disposcd 
in 'tiniforM plates'around the interior of each chamber, Had arodnd 
l^iphuimlc. *SVc Pig. 2. c. a. «*. «*. a®, and Pig.. 3. dWi. .This 
deposit oan/bnly have been formed from water chdrged.with carbo¬ 
nate of iimC, introduced by infiltration, after the interrhent of the- 
shell, and filling Ibe chambers which are thus uniformly invested, y 
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' Plate 38. V. I. pp, 3:26, 327. Note. 

]..ongiludhial Section of Nautilus Striatus, from the Lias 
at Whitby, in the collection of Mrs. Murchison-, 'the in¬ 
terior of the Chambers is filled exclusively -with calcareous 
spar, and that of the Siphuncle witli Lias. {Origmal.} 
a. The Siphuncle: the union of the siphuncular calca¬ 
reous sheaths, with the aperture or collar of each 
transverse Plate, is so 'closclv titled, that no fluid 
cduhl Jiavc ])assed between them into the air cham¬ 
bers. 

One of tho tran*^erse Plates formiug tbe Air cham¬ 
bers, 

Cr White calcareous spur, fllUng the middle region ow(y 
of the air chBiiibor.s. : - 

d. Stratified zones of dark coloured calcareous spar, de¬ 

posited in ccj^ual thickness on both sides of the 
transverse plates, and also on the inside of the shell, 
and around the calcareous sheath of the siphuncle.* 

e. Portion of t.he external shell, shewing a laminated 

struct uro. 


Plate 84. V. J, p. 329. Note. 

.Drawing of tho animal of the Nautilus Pompilius, pre¬ 
pared at niy request by Mr. Owen, to shew the ni^mer 
in which the siphuncle terminates in the Pericardium. 
(Original.) , ;, . 

• * The saceesisive zones of tlus dark Spar skew that the Lic&e eom- 

posing it was introduced by slow uwd g uhail infdtrhfiona into tae „ 

- cavity of,the air chambers. Il'ehce it follows'*ha^ too cdirttnu«.!eftflon 
existed betw^to the-Sipbh«ele and these eharinhera/ at the wheii'. 

this Pipe Was tilled with-the iSuid mud,: that has tbi-iiied ^Xiias 

withiu'Jt. As the fractures across the Siphtoucle ito.fli^-Stod ^rd 
Chai^l^rs aye iiUed only with spar, of the same kind that 

'Chatnbers, theso fractures‘"could not baye, existed, the 

' 3^hd of the Lias tbrination entered the Sip^pis^fe, wflhdut aduniitiiig 
it also into tho chambers adjacent to them. ’ - ‘ , y i: . ' ; 



* EXPT.ANATION PF FEATK 57. 
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» ^ ‘ »■ « ' •' , * r 

а. Tlie Heart. \ , /- 

б, A bristle passing from the pericardium’ through the 

membranous siphitncle laid bate> / ' •; 

c. Bristles .jpassing from the j>ei*icardinai through the^ 
^ orifices of communication with the Branchial cham¬ 
ber.'' . 

fl. d. d. d. Follicles communicating with the Branchial 
Arteries.^ . - 

W. 'd. 'd, UL Pericardial septa, forming thin* muscular 
Receptacles of the follicles. ■< 

e. e. The Branchiae. rv - 

f. The Branchial Chamber. 

g. The Funnel, or Branchial outlet. 

The hifundibnlar valve. 

i. /. The digital processes. 

A*. The Gizzard. 

/. The Ovary. 

m, m. The mantle dissected off. 

//. The membranous siphunclc. 

o, 0. The siphuficular artery. 

p. p. The Boundaries of the Pericardial cavity. 

y. Portion of the Siphuncle between the Pericardium and 
first transverse plate of the shell.t 


* supposes that these follicles diselmrge the impurities 

of the blootl, into the Fericardittm, -when there is no access of water 

, Ji ^‘ ^ - , 

, to the Branchiaj, durjpg the time that the animal is contracted within 
its ^heU, .. TKoverflowings of d»is pericaiHiiul fluid may pass out 
, through tli^ o^ifi<;?e9 miarked, by bristles^ 

. f This i^per portion or neck of the SipMincle, has the form of a 
flattened canal, with thin Parietes of the sanie substance.as the^Peri- , 
.when the animal expands itself at the boppj^o^l^e 
this'iiieck is probAbl^l^dlo^d by hie, lateral pressure o tlt^jkxar^Ay 
and ovary, ?/and ab acts instead of a,valve to Prevent the return of f 
the;pericardial fluid into theSiph«nvlo, ^t auch tip»es, deep-sea■- 
Wa^^ must piress %vitti groat forco.on. diio ^teteriof of thte fi^icardium^" 
and,t«nd;fo'i^ the powc^ial fluid into tfio Siphuncle,; but as an 
e^ual amount of j^eesurb is. applied siinulfemcously to the Ovary ami ^ 
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Plate 35. V. I. p. 339. 

Cast of tha interior of the Shell of AmmoDites obtiisus 
from Lyme, Fru'^meuts of the shell remain near 5. and e. 
One object of this I*late aiwi of many of .the, figures at 
PI.-37/is to shew the, manner in which the external shell is 
fortihcd by Ribs and Flutings, (PP. 340. 341.) and further 
supported by tlie edges , of the internal transverse plates, 
that form the air chambers. See V. I, p. 348, Note. 
(Origmal.) 


Plai e 30. V, I. p. 338. Note. 

Longitudinal section of another shell of Ammonites ob- 
tusus from the Lias at Lyrne Regis. (Original.) 

The greater part of the outer chamber, and the entire 
cavilies of the air chambers are lilleii with calcareous spar, 
and the Siphuncle, (preserved in a curbonaccous state,) is 
seen passing along the entire dorsal margin to the com¬ 
mencement of the outer chamber. See V. 1. p. 351, Note. 

Von Ihich has found evidence to shew that the mem¬ 
branous siphuncle of Ammonites was continued to a con- 
sidevabhj distance along the outer chamber, beyond the last 
or largCvSt transverse Plate. This discovery accords with 
the analogies atTorded by tlie membranous neck of the 
siphon of the N. Pompilius, which is continued along tlie 
outer chamber from the last transverse Plate to the Peti** 
cartliuin. See PI. 34. </.* 

OizzRvrl, the pressure, of these tw o orf?ans on the neck of the ' 

Siphuncle would tend to close it with a force exactly counterbalancing 
the external pressure on the Pericardium. 

As tf^hbdy of the antmuls that inhabited the Amtnonites was 
ninr$‘ olo“ijg;ated than that of those inhabirin^' die sheli^ of Nautilii, 

■ in Ctinsequeuce of the sraaller Diameter of their outer Chaniber^ the " 
pla,c<5 ol’ tiicir Heart wns probably more distant from tlie last tra«s-" 

; ver-se Pi'ifc, than that of the Heart of Nautili { ami the meihbranous 
Siphon coonocted with tlie Pericardium coOvSequpntly longer.' 
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Plate 37. .V. 1. p. 341. Note. , 

Fijisi. Locality." . ■ Stratum. 

I. Ammunites Ara^itheus , ' ' ■ .> 

OiblMisus.(Schlotheha) . Gloucester 

3. A. Varicosxis .... (Sowerby) Black Gown, Devort, Qroen Sand. 

3. A. Hutophriesianus . (Sowerby) . . Sherborne .’i Inferior Oolite. 

4. A. I^!it!t>bertt. ’• ♦ . • (Sowerby) . . Oxford ..... Oxfowl Clay. 

5. A. Planulatus .... (Schlotheim) . Franconia . . .Tura Umefcionc. 

6. A* liucklandi .... (Sowerby) . . BaJh ..... Liaa. 

7. A. J.autua ...... (vSowerby) . . Folkiitone . . . GauU. 

8. A. Caiena.. (Sowerby) . . Marcham . . . Calcareous Grit. 

JL A. Vaiiann.(Xieten) . . . Geislingeni . . .I^nra limestone. 

jtO. A. SLiatus.(Ttcioicke) . . Gros Eislitjgen Lias. 

a. KxtPi'ior doreal margin, 
ii. Hack view ol the shell, 
r. Trunsversc sectiou of shell. 

Tlic figures ill this Piafe are selected to exemplify some 
of the various tiiaiinors in ivhich the shells of Ammonites 
arc atiorned ami strengthened by ribs, and llutings, and 
bosses. Ill A'ol. I. p. 340, iuRtanccs are mentioned of similar 
contrivances which are applied in Art to strengthen thin 
piattvs of metal. Workers in Glass have also adopted a 
similar expedient in their method of fortifying small wine 
flasks of tliiu glass, made flat, and portable in the pocket, 
with a .scries of spiral flutings passing obliquely across the 
sides of the flask, as iu many of the flattened forms of 
Ammonitei Similar spiral flutings are introduced for the 
same purpose on the surface of thin glass pocket smeliing- 
bpftles. In other glass flasks of the. same kind which are 
made in Germany, the addition of bosses to the surfaces 
of the flat sides of the bottles, produces a similar double 
result of ornament and strength. 

PLATJt 38. V. I. p. 347. Note. 

Air chanfth<sfs 5>f Ammonites heterbphyjlns, Mlcd with 
Lias, and shewing in a remarkable degree the effect‘of the > 
undulating, course of the edge^ of the transveree plates 
beneath the flat sides of the outer shell. 

X *»« 









C)0 , OF Pi,AT!iS 39, 40. 

' * ' 

. A portioa,;bf the outer, sshell is preserved at c. and im¬ 
pressions pi;the Huted interior of. tJie shell, which has fallen 
off, are visible at ('Z. (Original.) , 

Plate 39. V. I. p. 348/. iNTote. 

. Thk Plate presents a longitudinal-viewof, the same 
fossil, of which a side view is givhii is the last 
The same transverse ..plates, . that approximate so'closely 
beneath the sides of the shell, where it is flat and feeble, 
(Fh. 38.) are distant from each other along tlie dorsal por¬ 
tion, wljich from its convex form i8;Strong. 

The Siphunclc is preserved in its proper dorsal ph^ce 
at d. : 

The elevations and depressions of the transverse plate 
in front, of this figure exemplify the theory of .Vou Buch, 
respecting the use of the I..obes and Saddles formed by the 
undulations of its outer margin. See V. I, p, 353, and 
Note. (Original.) 

Plate 40. V. I. p. 360. Note. 

Fig. 1. Ammonites Ifenslowi (Goniatites), from Trausi- 
fiou lime-stone in the Isle of Man. 

The Lobes are simpk, and without foliations ; 
their form resembles that of the slipper-shaped lobe 
of the Nautilus Ziczac, and Nautilus Sypho. See 
PI. 43. 

The lobes D, L. L V". arc painted inwards, and 
the internicdiate Saddles S. d. S. L. S. V.. are 
rounded outwards j according to the type of Ammo- 
^^nites. (Original.) 

. Fig.“^/Ammonites a|;riatus (Goniatites), from the Coal 
Shale of Lough Alien in Connaught, haying its 
.. lobes and saddles disposed in fhe aume directions 
as‘ in Fig. 3, the . delicate longit«diiW!sd .»bd!» and 





61 


EXIM/AN ATICTN OF FlAYES 41* 42. 

transverse ribs of the ohtei* shell arc strengthened 
by repeated intersections of thO subjacent edges of 
the transverse l^lates. (Original.). 

Fig, ,3? Back View of Ammonites sphtericus, from the 
iimfesfeone of Berbyshire, shewing- llio position of 
the siphiincle upon the dorsal margin, with its collar 
' advancing outwards between the two simple dorsal 
lobes ,• the lateral lobes are also simple and with¬ 
out foliations, and pointed inwards. (Martin Pet. 
Ber.T. 7.) - 

Fig. 4. Ammonites nodosus (Cetotitcs). This is one of 
the species peculiar to the Muschel ICalk. The de¬ 
scending lobes terminate in a few small denticuia- 
tions, pointed inwards^ and the ascending saddles, 
are rounded outwards, after the normal character of 
Ammonites. (Zeiten. Tab. 11. Fig. L a.) 

Fig. 5. Back of A. Nodosns, shewing the dorsal lobes 
pointed inwards, and the collar around tlie siphuiscle 
advancing oiitwaitls. No edges of the transverse 
plates are placed beneath the dome-shaped Tuber¬ 
cles ; these derive sulheient strength from their 
vaulted form. (Zeiton. Tab, II. Fig* 1. b.) 


Pi.ATK 41. V. I, p. .349. 

Ammonites giganteus, found in the Portland stone at 
Tisbury in Wiltshire. This beautiful fossil is in the coir 
lection of Miss Benetl. The chambers are all void, and 
the transverse Plates and Shell converted to Chalcedony, 
(Original.) . 


Plate 42. V, I. pp. 350, 351. Note. 

_ . ' ■■ • 

Fig. B Cast of a single chamber of Nautilus hexa^onus, 

" . . shewing the simple cupatures of the edges of tlie 

plates, and the place of the Siphuncle, 

-/(Original.) ^ ; 



^explanation OV PJeATK 42 . 

, f 

Fig. 2. Cast of a chamber of Ammonites excavatus, 
having a complex form derived from the denticulated 
edges of the transverse plates. See V. f. pp. 350, 
351, Note. (Original.) 

Fig. 3. Cassts of three chambers of Ammonites catena, 
with the Mombi ane of the Siphuncle on its dorsal 
margin. Sec V^. J. p. 350, Note, and p. 351, Note. 

Thu course of the transverse plates is beneath the 
dein’SHned and weakest parts of the external sliell, 
avoiding the bosses at c, d, e, which from their form 
are strong. (Original.) 

Fig. 4. Ammonites varieosuy, from the Green Sand of 
Earl iStoke, Wilts. Nat. size. See V. J. p. 351, 
Note. (Original.) 

Figs. 5. 0. Portions of tile same shell, having the trans¬ 
verse Plates and Siphuncle converted to Chalce¬ 
dony. See VM. pp. 351 and 352, Note. (Original.) 

Fig. 7. Ammonites variocostatus, (nobis,) an undescribed 
.species of Ammonite from tbo Oxford Clay at 
Hawoes, 4 m. S. of Bedford. Diaineter 9 inches, 
Tlie name A'ariocostatus expresses the remark¬ 
able change in the character of the Ribs, near the 
outer termination of the air chambers. 

On the inner whorls of the shell, these riba are 
narrow, and highly raised, set close to one another, 
and bifurcated at the back of tlie shell, (from d. to 
r.) J blit near the outer chamber (5. to a.) they be¬ 
come broad and distant, and the dorsal bifurcation 
ceases. 

,y „ The edges of the transverst, plates are exposed by 
' the removal of the .shell from c. to 5., they lappear 
also at a. d, (Original.) - k J .. 

Similar variations in the form of the ribs occur 
in Animomtes biplicatus and Ammonites dccipiens. 



EiXPl.AS OF, PLATES 43. 44. 

Plate 43. V. I. pp. 358, 35.9. 

Fig. 1. Fragment of Nautilus syplio, in the coUection of 
W- I. Broderip, Esq. from the Miocene division of 
the Tertiary formations at JDax, near Bourdeaux. 
The accidental fractures of this fossil afford an in¬ 
structive display of the disposition of the transverse 
Plates and Sipimucle. (Original.) 

Fig. 2. Another fractured shell of the same species from 
I)ax, in the collection of Mrs. Bucklaud, shewing 
at (fy a-j tt^y the disposition of the lateral lobes. 
JScG V. 1, p. 35y, Note. (Original.) 

Fig. 3. Cast of the interior of Nautilus Ziczao, in the 
collection of Mr, .laufe.s Sowerby, shewing the dis¬ 
position of the lateral lobes. (See V, J. pp, 359, 
330. (Original.) 

Fig. 4. Cast of a single chamber of Nautilus Ziexae, in 
the collection of Mr. J. Sowerby, shewing the dis¬ 
position of tile ventral and dorsal Lobes and Si- 
phuncle. See V. 1. jj. 359, Note. (Original.) 

Plate 44. V. f. p. 301, et seq. 

Fig. 1. Molluscous animal inclosing the Spirula Peronii. 
See V, I. p. 302.*' (Blairiville.) 

Fig. 2, Section of a Spirula (Nat. size), shewing its trans¬ 
verse Plates and siphuncular sheath. (Original.) 

* nr. Robert lias recently discovered between the Canaries and 
C’ape Blanc, several iiii]>erlect bodies of a small species of moll as-' 
cous animal, each inclosing a Spirula. 

In all these the position of the shell is not at the posterior extre- , 
mity, as in the figure of the specimen found by Perou, but jiu the . 
back, parallel to the axis of the’ body, like the shell of the Sbpio- ^ 
staire, or internal Shell of the common Sepia. This position agrees 
with that of the animal figured by Blaiuvillev if we suppose the 
caudal portion of the latter to have been lost. 

On each side of the body are two expansions that act like Pins, 
as in the Sepiole. Bepeath the neck is the aperture of the Funnel. 
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KXVLANATION of PI.ATB 44. 


Fig. S. Litqite ia tlie Traiisitioii lime-stoae of Oeland. 
a. Sipliuncle of Lituite. (Opiginal.) 

Fig, 4. Section of au Orthoeei:atito in the Transition 
lime-stone of Oelaiul, in the Collection of C. Stokes, 
Fsq.' (Original.) 
a. Siplumcle of the same. 


Fig. 6. Baculite, from Chalk of the Cotentin j termi¬ 


nating at its large end ir the chamber a. (Original.) 

Fig. 5. b. I-’ront tiow of the transverso plate of a Bacu¬ 
lite, shewing the margin to 1)C disposed in lobes and 
saddles, and the place ftf tlie Siphuncle to be on tlie 
back of the sbcil at c. <'t)j‘;gii;i'il,) 

Fig. f), Transver-c stetiou of a ^N’^ummulite. (Pavkii'S;‘Oii, 
V. ;3. PI X. Fig. Id.) 

pjg, 7, Lonaitndiiiai >4eclion nf another jNnmmuUrc.^ 

( Favkinsoio) 


In one sperint n n»e Vye is prcfeerve'l, am) h very larg'e in propor¬ 
tion to tin; 'ritOiM' Mollnsks form the prc>v of ihts PliysnU, ami 

were mnght r-!jini\j*’(o<l in their TeTnocnlu. 

{.’r.'.jio (l.i Moiidi; Savnnt, I Mai, Ifciae, 
Aiocnis; the micros* opi- ius.sii shclir' placed hy D'Orbisjny in the 
same Order as NonimnUfeis Cou'ii Munster emi- 

meraies 40 species from the Crefaceous free -(one of MaesfrieitT. 
Mr. Lousdalo also has discovered 10 species of mioro-copie torami- 
jiifers in the I^u^tdish flhaik, (See V . f. p. hiH, Note.) Micro-^copic 
shtills of this Order ocfur in counlleg;? myriads throig;!ioiit the Ter¬ 
tiary strata. (See V. i. p. 

The Sand of the Shores of the Afi.tasie .md of many I4ands in 
the Arelupelago, is crowded witli y<'et». inieiugeopiu shell^ of the 
same kind. 

It is mentioned in our Note, V. I. p. timt dotthf.- have arisen 
as to the supposed origin of many of fh<‘se mimite inultilocular shells 
froi^jCephalopocis, Some recent oii^ei vtJoii.sofM. Dnjardin have 
induced him to refer the Animals which conslnict the Miliola and 
some other microscopic foraminiferoiis shells, to n now Cltisa of 
animals of lower degree than the Kndiata, and possessing a loco- 
Vnolive power by means of minute tenUcular filaments. He proposes 
to give them the name of Khizopodes. Ann. des ftid, Nat. Mai, 1S3.5, 
p. 3i2. , 
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Fig*. 8. Hiunites Bnckbiudi, (Phillips,) from the Ciuilt 
or Speetoii Clrty, in the collection of Mr. I. PhiUip.s, 
of York. (Original.) 

Fig. Trunsverso septum of Fig. 8, shewing the lobes 
and saddles, and the sipluuicle at a. 

Fig. 9, liainites anuaius, from the, upper Green Sand, 
iioar BonM)n. (Sowerby.) 

Fig. ]{>. rrt'n.sseiso. se<itioii of the same, shewing the 
'Ophisnr ir, rn du'. ]>ack, between the spines. 

Pig- I I l bnatt< ’• iron'. Polk^tone Cia\, shewinu; the spiral 
b t)js f'f he ^ hell. At ri, we oee the Siphuiicle, 
af-d HXf' l:;h<‘s iud '^addles of the lian.sver.se Plate. 

I Eg. Fragment oi’ the east of the interior of another 
Uaimte r’<>in I'oik.si.ofw Clay, sJnm tag; iho Siphnnole 
at fj fhc 5-t*,inovi!| of the outer siu;ll shovvs tiie 
■diwj*' •-'dL'Cs <ff he (rans’fU'^o Plale.-^ beneath the 
IFb." (I h igijjal.) 

r >g Id. Pragmoti of 11 uiuites avtieul.il us (i^ow.) from the 
fiicii’ b'.jiui at Sjokr, sh'Avnia the Sipliunele 

(./,) e,o\.er<di bv a p«'«'tioii ol ihe slid!. 7'he 

b'.uinniai'ooc of tiie ffan.sv*erse plale.s are 
vi-,sbl.;: iK'ueadv the nbs, tin.ving: tbeir seeoudarv 
lobes nn(}h/,’t/ ontwavd.s (//.) and pa/nial in wauls 
te.'dfke fb * et ojulary lf>b *« of Ammonite.s, (Ori- 
>.lin'd.) 

Pig. ■' I Frugnu nr at Purnlitea Bcrgeri, in the coHoctioa 
of (3. B. GiNMuif egb, from the Green Sand fov- 
niatioii The sjj)hunde is seen near the. upper or 
dorsal margin of two whorls at a. a.; the sinuous 
ftdgOf^ of the transverse plate.s are visible Qp tlm 
middle whorl ; and the entire surface of a tran'sVersa' 
plate is laid open at the smaller end of a thirdf 
whorl, shewing its lobes and saddles to be analo¬ 
gous to the same parts in Ammonites. (Original.) 

liKOl., XI. I' 
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Fi^. ] 5. Scaphifea Equalis, fi\>m Chalk near Rouen, in 
the collection of Mr. J, Sowerby; the sides of the 
external shell are strengthened and ornamented by 
nbs and tubercles ; and the edges of the transverse 
plates disposed in sinuous foliations (c.) as in Am¬ 
monites. The mouth or outer margin (b,) returns so 
nearly into contact with the air chambers (c.), that 
the w'ant of space at this part for the expansion of 
arms and head, makes it probable that the Scaphito 
was placed entirely within the body of its animal. 
(Original.) 

Fig. 16, Transverse section of the chambered portion of 
Fig. 15, shewing the arrangement of the lobes and 
saddles to be similar lo that Of Ammonites; the 
siphuncle also is seen on the dorsal margin i)t n. 
(Original.) 

Fig. 17. liongitudinal section of the calcareous Sheath 
and Alveolus of a Belernnite. 

a. Alveolus, or internal shell, divided ]>y transverse 

Septa into air chambers. Sec V. 1. p. 373. 

h. Siphuiicle, passing along the margin of the uir cham¬ 
bers. 

c. Apex of the fibro-calcareous sheath, or solid Cone of 
the Belemnite. 

Plate 44". V. I. p, 371, et seep 

Illustrations of the probable nature of the Animals that 
gave origin to Belemniies,* 

In thr descriptions of PI. 44', and PI. 44". the following letters 
indirate the same parts in each speciinei to which they are applied. 

n, Tho ..ipex of the calcareons shell, or sheath. 

b. Alveolar portion, or ehambered shell. 

f. Ink-hap, 

ri.^ Portions of the thin anterior horny sheath, .sometimes highly 

1 “ > nacreous. 

/. Neck of Ink-bag. 
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Fig. 1. Imaginary restoration of BelemnosepiaV slewing 
the probable place of its -liik-bag, arid Of the internal 
shell or Belemmte. The three component parts of 
this Beleranite are represented as if longitudinally 
bisected: the place assigned to this Ink-bag is 
nearly the same as in the recent Loligo. (Original.) 

Fig. 2. Bepia oScinalis, shewing the position of the 
internal shell or sheath (Sepiostaire) within the 
dorsal portion of its sac. Its apex (r/,) and cal¬ 
careous dorsal plates (e,) correspond with the apex 
calcareous conipal sheath of a Belemiiite. 


Fig. 3. Sepia officinalis, laid open along the ventral 
portion of its Sac, to shew the position of its Ink- 
bag. (Original.) 

Figs. 3. G. 3* d. 3. c, Rhyncholites, found in contact with 
Belemnites in the Lias at Lyinc Regis. Nat, size. 
(Original.) 

Fig. 3. /L Beak of a small Testudo from Chalk, in the 
collection of Mr. Mantell, shewing a fibro-cancel- 
luted bony structure, very different from the com¬ 
pact shelly condition of the RhynchoHte, for which 
it may from its size and shape be mistaken. (Ori¬ 
ginal.) 

Fig. 4. Ventral surface of a Sepiostaire; the elongated 
shallow cone, or cup, (c. e. c', e'.) is composed of 
very thin calcareous plates, alternating with horny 
membranes, which are expanded outwards to form 
the thin margin of the cone. This irregular cone 
or shell represents the hollow cone at the larger 


extremity of the Belemnite, (Fig. 7* 5. 

‘ which includes its Alveolus (/i.//,)'and Ink'%ag(c.^. , 


Within this shallow sub-conical shell of the Sepi6- V' 


staire is contained its alveolus, or calcareous cham¬ 


bered portion, (Fig. 4. ft.) which represeuta the 
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^ cliambered alveolus in the .Deleirmiie, (Fii;. 7. b. h'S) 
but has no Siphon. (BlainvilJe.) 

4". Longitudinal .section of the apex of the shell of 
Sepia oiHcinaiis. This apex is composed of granular 
calcareous mutter («.), alternating- with conical horny 
lainimr*^ which <‘\j>and laterally into the horny mar¬ 
gin (c.). (Original.) 

Fig. .o. l.ongitudinal view of Fig. 4. The apex («.) re- 
prcsi'.nts tlio apex of a Beleiiinite. The back of the 
shell {r.) the dorsal part of a Bcleinnitc; and the 
alveolar portion (/>, ^'.) roprcscaus the internal cham¬ 
bered shell of a Belemnite. (Bhunville.) 

F’ig. (L Anterior extremity of the lamelhe, or alveolar 
plates, exposed by a longitudinal section in Fig', o. 
In the mature animal tliosc lamclhc ai‘e ne-arly 100 
ill number: a fesv of them only are here represented. 
Those alveolar plates form the internal chambers 
of the Sopiostaire, and represent the transverse 
plates of tln' Alveolus in Belemnites, and other 
chinul>oi'ed shells; but as the Sepiostairn has no 
siphunclc, its cliamhers seem not subservient, like 
those of the Belemnite, to the purpose of ran/ia^ 
the specific gravity of the animal; the intervals be¬ 
tween Its plates are occupied by an infinite number 
of thin winding partitions standing perpendicularly 
between the lamclive. 

Figs. ff. 6". Thin calcareous partitions winding between, 
and supporting the alveolar plates of the Ki'cpiosiaire, 
Tiie sinuous disposition of tliese partitions increases 
their elficucy in resi.sting pressure, on the same 
princijile, as in the foliated edges of the transverse 
platt!s of Ammonites,'*' The sinuosity of. the: cal- 

■' Dr- ha? accurately described the structure of these 

partitions, ns exhibiting perpendicular laminar, waved and folded in 
brain-like gj.r.'rtioiis which occasionally anastomose. 
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, careoES partitions is least pear the margin of tlioi 
lamelU®. Sco Fig. 6'. (Original.) ^ , 

Fig. 6"'. Cohimnar appearance of the sinuous partitions 
when viewed laterally. (Original.) 

Fig-. 7. tlnique specimen of Belemnites ovalis, from the 
Lias at Lyme Regis, in the colleetiou of Miss 
Philpotts. A fracture at (/. Shews tlie chamhered 
*iareolae of the Alveolus. At e, the thin conical, 
anterior horny sheuth originates ia the edge of the 
calcareous sheath, and extends Id c". The surface 

- t- 

of thi.s anterior sheath exhibits wavy transverse 
lines of growth ; it is much decomposed, slightly 
nacreous, and flattened by pres.surc. 

Witijiu this aulcrior conical sheath the Ink-bag 
is seen at c, somewhat decomposed, and partially 
altered to a dark grey colour. (Original.) 

Fig, 8. Portion of the Ink-bug broken off from Fig. 7. c, 
and covered by that portion df'the horny case which 
lay above it. The transverse lines, e. on this por¬ 
tion, are the continuation of the lines of growth on 
the horny sheath of Fig. 7. e. e\ d*. (Original.) 

Fig. f). Bolcmnites Pistilliformis? from the Lias at Lyme, 
in the collection of Miss Philpotts, having a portion 
of tts ink-bag at c. (Original.) 

Figs. 10. 11. 12. Belcmnite.s from the .Tnra limestone of 
Solenhdfen, figured by Count Muuster in Boue*s 
Mthnoire.s Geologicpies, Vol. L 1^1.4. In 10 and 
12 the form of the uuteriov horny sheath is pre¬ 
served, to a length equal to that of the calcareous 
shaft of the Belemnitc, but in none of th^ k the 
Ink-bag visible.'*' (Munster.) 

* Van Meyei* mentions (Paljeolbgica, P.32iJ, TsIEdit. I83!5t,) that 
he has seen an Ink-hag at the upper end of a Belernnlte froni the„ 
Lias of Ban?;, and a$ks; “ JDo Belenwites possess 'an luk-bag like 
that of the Sepia T 



U explanation of plate 44'. 

Fig. 13. Chambered alveolar coiie and iionry sheath of a 
large Bcldmnite from ,the limestone of Solenhofen; 
the calqareous sheath or Belemnite itself has dis- 
appetodr (Munster.) 

Fig. 14. Belcmiiites brevis? from the Bias at Lyme ; 
Nat. size. The length of the'shal^ bf this'Belem- 
nite does not ebiceed that of the Belbptera (Fig. 16)j 
a small fragment only of its alveolus is preserved, 
but the place it occupied is filled with calcareous 
spar, and the hollow cone above it with lias. ‘ 
ginal.) 

Fig. 15. Beloptera. In this fossil w'e have an intermediate 
link between the Belemnite and thc^sheli or sheath 
of Se}>ia officinalis. represents the apex of the 
sheath, e. e. its posterior expansion, analogous to 
that at Fig, 4, e. e, and at Fig. 4^ c,; c' is its ante¬ 
rior expansion, bearing on its iTtternal surface an¬ 
nular marks derived from the transverse septa of the 
alveolus. (Blainville.) 

Plate 44^'; V, J. p. 374. Note. 

All the figures in this Plato ere of nat. size. 

Fig. L Anterior Sheath and Ink-bag of Belemno-se})iu, 
discovered by Miss Aniiing in 1828 in the Lias of 
Lyme Regis, and noticed by Dr. Buckiand (Lond. 
and Ecliii. Phil. Mag. May, 1829, P. 388,) as de¬ 
rived from some unknown Cephalopod, nearly allied 
in its internal structure to the inhabitant of the 
B<*lemnite/^ Tin's sheath, is, for, the most part, na¬ 
creous; in some places (^/, d.) it retains the; Condi¬ 
tion of horn. The corrugations on its surface indi¬ 
cate the lines of growth. At Jl a tiunsvefse fracture 
shews the neck of the ink-bag, - (OrigiriaL) 

Fig. 2* The part of Fig. L seen from another side; 
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the circular lines On the surface, of its horny mem¬ 
brane d, are lines of growth. (Original.) . - 
Fig. 3. Belemno-sepia from the Lias at Lyme, in the 
Oxford Museum; the Ink-bag is preserved entire 
within th;e anterior- conical sheath, e. e. e. ;„the 
greater part of this sheath is, highly nacreous, hi a 
few places («?,) it is horny. (Original.), 

Fig. 4, Large Ink-bag from the taas at Lyme, in the 
collection of Mrs. Murchison, bearing on its surface 
undulating lines of growth similar to those on the 
surface of Fig. 1, The Ink is exposed at c. c.; in 
other parts it is surrounded by the sheath, e. e. e, 
Kcarly one-half of this sheath retains the appear¬ 
ance of horn, whilst the other half is highly na¬ 
creous. This interchange of condition, from horn 
to brilliant nacre, occurs in almost every specimen 
from the Lias at Lyme, in which the Ink-bag is 
accompanied only by the flexible anterior sheath, 
and the calcareous sheath has perished, (Ori¬ 
ginal.) 

Figs, 5. 6. 7. 8. Ink bags from the Lias at Lyme, par¬ 
tially surrounded by brilliant micre. In no one of 
the specimens represented in PI. 44" is the least 
trace of the calcareous sheath of the Belemnite pre¬ 
served. See V. 1. p. 376, Note. (Original.) 

PtiATii 45.* V. I. p. 392 et seq. 

Fig. 1. Limulus Americanus (Leach)/ a young speci-^ 
men from Iloudums,, one third of nat, size, b'. 
Eight compound Eye magnified, b", Two^^fiagle 

,* The following Letters are appUed in PI. 46^, and PI. 46, to cor¬ 
responding parts of,diderent animals. / a. the shield; a'. lateral 
portion of the shield; h. the eye; eye inagafi6ed ; A", frontal 
eyes ;<*. the bach; (f. the tall; A. hranchiss. 
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Eyes in fix)nt of the shield. See V. 1; p. 393. (Ori¬ 
ginal.) 

Fig. 2. View of the undersurface of Fig. 1, shewing* the 
ciTistaccous legs beneath the shield («), and the 
swimming feet, bearing the Branchise (e), beneath 
the body (c). Scale, one seventh of not. size. 

Fig. 2. e'. Swimming feet, (see Fig. 2 «*,) enlarged to 
the scale of Fig, 1. 

Fig. 2. c". Posterior surface of one of the sw'imming feet, 
bearing the fibres of the BranchiaD. (Original.) 

Fig. 3. Front view of magnified figure of Branchipus 
stagnali.s. 3. />. The left eye mounted on a peduncle. 
3.1/'. The right eye still more magnified. (Original.) 

Fig. 4. Side view of Branchipus stagnalis, nat. size. 

Fig. 5. Magnilicd view of the back of Branchipus stag- 
nalis. See V. i. p. 394, (Original.) 

Fig. 6. View of the hack of a Serolis i'rom Senegal, 
given by M. Bufresne to Dr. Leach, See V. 1. p. 
392. (Original.) 

Fig. 7. View of the under surface of Fig. 6. shewiiiir the 
union of crustaceous legs with the mombranoiis 
branc}u*,p, e.''^ (Original.) 

Fig 8. Magnified view of the Branchi® at Fig. 7, e. 

Fig. 9. Back of A.saphus caudatus, from Dutiley, in the 
collection of Mr, Stoke.s. (Original.) 

Fig. 10. Side view of the left Eye of Fig. 9, magnified. 

Fig. 10', Another Eye of A.saphus caudatns, in the col¬ 
lection of Mr. Bright, from the W. side of Malvern 
Hill. In the front of this fossil are circular depres¬ 
sions on the sfone, from wh.ch the petrified lenses 
have fallen out; on each side? the lenses remain in 
,, ,theii' natural place. (Original.) 


Figs, a, fi, 6 niul 7, ;ire from 
the CoUection of Mr. C, Stoker, 


original iTrawiugs by Mr. Curtis in 
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Fig. 11. Anterior segnwint of the left Eye of Fig. 9, still 
more highly magnified, to shew the circular lenses 
set in their respective margins, each sarro\mclcd by 
six minute tubercles.,' (Original.) 

Fig. IF. Magnified view of a portion of the eye of Galy- 
rnene macrophthalinus. (Hoeninghaus.) 

Fig. 12, Under surface of the anterior portion of the 
shield of Asaphiis platycephalus, from Lake Huron. 
An unique specimen, shewing at j^I an entrance''to 
the stomach, analogous to that in recent Crabs. 
See (Jeol. Trans. M, S. Vol. i, PI. 27. (Stokes.) 

Plate 46, V. I. p. 389 et seq. 

Figs. 1. 2. 3. Calymeno Blumeiibachii, from the Tran- 
.sitioii Lime-stoue of Dudley. «. The shield cover- 

•r 

ing the head. d. Lateral portion of the sliield, 
separated by a suture from a .; the central part of 
this suture forms the lateral INlargin, or Rim of the 
cavity of the Eye. This Margin is composed of 
two parts, united to receive the Lens, like the rims 
that enclose the edges of the glasses, in a pair of 
Spectacles. The Lens has usually fallen out from 
the Eyes of fossils of thi.s species, as often happens 
after death in the Eyes of the recent Grapsus pic- 
tus, and also in the coinnuin Lobster, b. The Eye. 
c. The dorsal portion, composed of articulating 
plates, that move on one another like the plates of 
a Lobster’s tail, d. The tail. 

Fig. r. Side View of the Animal rolled up like an Onis- 
cus. (Sebarf.) • , ^ 

Fig. 2. View of the back of the Animal expanded for 
swimming,* the Tail //, is composed of plates that 
had no moveable articulations. (Original.) 

Fig, 3. Front view of the same Animal. rolled up j V^ie 
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iilioU, in this po&itioii, must have given perfect 
protection to the soft parts of the body enclosed 
within. (Scharf) . 

Fig. 4. Side view of Calymene macrophthalmus, roiled 
up, with its tail closed on its shield. (Curtis.) 

Fig. o. Fiont view of another specimen of C. jN'luo'oph-^ 
thalmus, rolled up like hlg. 4, The Kwn in fossils 
of this species are usually uadi preserved, and their 


facets large, ((.h-vtis.) 

Fig. Ck Asaphus tuberoulatas; a highly ornamented 
species from the Traosition liiue-stoue of Dudley; 
in the collection of Mr. dohnsoii. of Bristol. The 
hack alone is compu.^cd of'ficxiMe plates. (Curtis.) 

Fig. 7. Asaphuh l)v. Btichii, iioju tlu- Transition slate of 
LlvViidilo; the tail is bUiTOuuelcd with an inflexible 
IMargin, slightly fluted, ( Br(;'iig5iiart.) 

Fig*. S. liesiorutioa of Purado.\oides Ti^ssini, (Brong- 
niart. IJist. Nut. de Crustacc.s, PI. TV. Fig. 1.) 

Fig. 9, Ogygia Gnctlardii, (Brongiiiari, Hist. Nat. de 
CrustaVes, PL TIT. Fig. 1.) 

Fig. KL Hibihly ornamented tail of Aaaphus gernmu- 
liferus, {PhiNipt>)^ from the Tiansition limc-stonc of 
Dublin, magnified four times. (Curtis.) 

Fig. 11. Tail of Asaphus oandntus, from Carboniferons 
lime-stone, at Bcoilnell, Northumberland; in tlie col- 
lection of the Gc'ol. Soc. of London. (Original), 

Fig. i’2. Tad of Asaphus caudatus, from Tansitioii 
lime-stone, near Tjcomiuster ; in the Oxford Museum. 


Plate 46'. V, I. p. 406. 

1. Back of a fossil Scorpion of a new genus (Cy~ 
clopJithalmus) found by Count Sternberg in the 
Coal formation of Bohemia, in a quarry of sandy 
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argillaceous Schist, sulHciently hard to be used for 
building. Nat. size. {V. I. p. 407, Note.) 

Even the shin, hairs, and pores of the tracheiu of 
this animal are preserved. 

Til the .same stone are many carbonized fragments 
of Vegetables, and on the right of the body is a 
large fos.sil Nut (a); this side of the animal has 
Ix^en laid open by cutting away the stone. (Stern¬ 
berg.) 

2. Lower surface of tlie siin>e animal, discovered in split¬ 
ting? the stone in search of fossil Plants: nat. size. 
Near the point of the right claw, is a frugineut of 
the tail of another and larger Scorpion. { Set* Pf -hi', 
Fig. 13.) VVe iiavti hero al';<j the .side of tin. same nut 
that is .secii ni Fig. L if. ‘Ihis nut c.'vinbits 

traces of tinj 'tntetuve of tin* tuitcr coating in whicli 
it was inelosed. (Siernborg.) 

‘L rViuguilied repi’os.' Si.'ution of the Head and Kyes. Bee 
V. 1. p, 107. (SLenila-rg.) 

L af').gnine<i jaw, armed with it tith, and partially covered 
with minute hno'^. (Stcrnbrrg.) 

o. Hairs on Fig. 4, ‘.daiv magnilied. (Sternberg.) 

f>, Mdgnitual repre-.;ination of a portion of the skin, 
cunsisrjDg ol !\vo divisible See V. 1. p, 408. 

1 r'tomin.n'' j 

7. Magnified iuiprcssious of nniscuko* tiluvs connected 
with the logs. {Sternberg.) 


Plate tOL V, I. p. 400.' 

, Fossi/ Arachmdausy ond Idmalns, 

The following description of the Insects represented in 
this .Plate is founded on information received from Mr. 
Curtis and Mr. Samouclle. . .. 
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Figs. 1 and 2 belong to the family of 'Cnrculionidm, of 
which tbe Diamond beetle is a familiar example. 
They were discovered by Mr.Wm. Anstice in nodules 
of Iron stone from the Coal formation of Coalbrook 
Dale. 

Fig. 1 nearly resombles some of the South American 
types of Curculio, but the antennie are longer and 
stronger than is usual in living species. Only the 
back of the liead is visible, with faint indications of 
the place of the eyes; the Rostrum is not apparent, 
it probably descends into the Iron stone beneath, 
and tins p'osiiiou will explain the appearance and 
place of the Autonum. 

The Flytra seem to have been connate towards 
their lower extremity, but their line of junction is 
visible towards the Tiiora w The substance of the 
Elytra and Thorax, and of portions of the legs is 
replaccil by while Iron ore, having the lustre of 
Satin. 

Mr. Curtis conceives that tlie tufted appearance 
of the legs may have been caused by fungi formed 
after death, a^. often happens in tropical climates. 
Tiie enlargement of the Femur of the hindmost leg 

' in our fossil is a character peculiar to the Curcu- 
lioriidaj.'*’ tOrii’inuI.) 

Fig. 2. Mr. Samoiielle considers this extinct fossil spe- 
eios to approach most nearly to the Brachycerus 
apterub of Africa.t (Original.) 

. -- 

* [Julil laare perfect d-ita arofaaial, on which g^enerio characters 
can he establishech I propose to designate this Insect by-the pro- 
vi#:>nal name of CurcuHoides Anstibii. ' ; 

t The uninml lies on its back %vith the leftside raised upwards, 
aiijd exhibiting a portion of the e.\'terior surface of the loft Elytron- 
At «. b. are the remains of anteimaj, and near the base of n, ap* 
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Fig. 3. Liniulus trilobiioides (twbis} forming the Nu¬ 
cleus of a nodule of Iron ore from Coalbrook Bale. 
V. f. p. 396.* (Original.) 

jian^ntly a fragniRiit of the proboseiji; tbu Ie;>s are all imperfect; the 
thorax is very large, ami only its inferior surface is. visible, being 
exposed by the removal of the pectoral portion of the trunk; thi.s 
surface is covered with irregnlar indentations, -which reprtisont tlie 
hollow interior of a series of spinous tubercles, and verrucosc pm- 
jeetions on IIkj back of the thorax. 

fn the centre of (he thorax is a compound depression larger than 
the ret.t, indicating the presence of a corresiionding projection on the 
back. 

Among living Curculionidic irregular tubercles and projections of 
this kind ocx'ur on the thorax of (lie Brachycerus apterns. 

The left Klylron only is distinctly visible, embracing with its 
margin the side of (he Abdomen ; its outer surface is irregularly ami 
minutely punctate. Two spinous tubercles project from near its jms- 
lerior extremity, and a corresponding tubercle from the extremity ot 
the right elytron. Similar spines oeenr on the Blytrons of Brachy- 
cevus; and of .some C'nrciilionidie of V. floHand. The abdominal 
rings are very distinct. I .shall der5ignate this inseet by the provisional 
name of Curculiuides Pre&tvicii. 

AT. Audouia exhibited at the meeting of the Naturforseherat Bonn, 
in SeptemlHu*, 1835, a beautiful wing of a noiiropterous Insect, iti a 
nodule of clay Iron stone, apparently also from the neiglibourhood 
of Coalbrook Dale, which bad btuMi purchased at tlie .sale of Park- 
in.son''s collection by IMr. Mantell, and transmitted by him to IVl. 
Broiigniart. Tbi.s wing is nearly three inches long, and closely re ¬ 
sembles that of the living Oorydalis of (larolinu aiKl' Pensylvanhi; 
it is much broader and ueuviy of the length of the wing of a large 
Dragon Fly, 

* Several specimens of this species are in the collection of Mr. 
Win. Anstice at Madely Wood. Our figure is token fioni a east or 
impression of the back of the animal in Iron stone, in wliicb the 
transverse lines across the abdominal segment are not very appa¬ 
rent; other specimens’CAhibit deep transverse flutings, externally 
resenibling the separate seginents of the back of a Triiobite, but 
apparently not dividing the shell into more than ono abdominal 
Plate, nor atTmitfing of flexur^ like tlie arthmlatiiig segments of a 
Triiobite. 

The transver.'^e depressions on the back of the second s^ment of 
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Figs. 4-—9. Elytra of Insects in the Oolitic slate of 
Stonesfieid. Mr. Cwrtis considei*s all these to be¬ 
long to the family Biiprestis. (Original.) 

Fig. 10. Leg of an Insect in the Stonesfieid slate, Oxon, 
considered by Mr. Cnrtis to be that of a Cnrculio,* 
(Original.) 

Fig. 11. A fossil Fly from the fresh water forniatioii of 
Aix in PioveucCjin the collection of Mrs. Murchison. 
Mr. Curtis considers this Fly to be of the same spe¬ 
cies with one of those engraved in Fig. 11 of his 
Plate of Insects from this locality, in JamCvSon*s 
Journal, Oct. 1829, (Original,) 

Although it agrees with no living genus, lie thinks 
it undoubtedly belongs to the family of TipulkUe, 

the body of (his iitiimal, foim a oliar.'xcter whrroiji it approiu-hcs. 
lu’arer than the Limulus to the hfriietnre of TriIo?>ifcs. The 

artieulatiofi of tht* long: aul-shaped tail with the lioily in Fig;. U. and 
in other spccimeivs i« very distinct, 'fids LlrnnUis is the Enloittoli- 
thns nioTioculites of Marlin, f Petrifavia JJnbinma, Tab, 45, Piy. 4.J 
and Ijc'linurus beilulus of Rilnig, (' Jom, Sect. PI. XVI IT, No. 2,10.) 
M- Pni kinson, Org. Keni. iii. PI. X\'II, Fig, 18,haw figtired a similar 
fossil from Pndk-y, in iron stone of the Coal formation. 

* Mr, Kr. C. Taylor mention.s the occurrence of the winti: rovers of 
Beetles in the sliale of the Panby Coal pits, in the Eastern Moor¬ 
lands of Yorkshire. This shale has nearly the same place in the ‘ 
Oolitic series'as the Stonesfieid slate. See Loudotfs Map:, Hist. 
V. iii. P. Sai.' 

In the private collection of J>r. de Siebold at Loy<Ien, I saw in 
Oct. 1836, a most beautiful and unique specimen of a Buprcstls, from 
Japan, about an inch long, coiiverted to Chalcedony. Even the 
antermm and portions of the legs are distinctly preserved. 

fn tlie same collection are fragments Of siticifled trees, bored with- 
tulmlar cavities, apparently by the larva*' of animals of this kind; 
and within these cavities, a quantify ot produced by the boring, 
was observed by M. Brougniart to he converted to Chalcedony. 
From this circumstance we may conjecture that the perfect insect 
was lodged in a similar fnbo, when if became transformedlnto Chal¬ 
cedony. Wtie surface of this Insect is covered with clusters of miimte 
concentric rings of Chalcedony (Orbicules of Brongniariy m com¬ 
mon in siliqified fossil shells. 
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and is nearly related to the genus Bibio, which is 
now widely distributed, being common in Europe, 
and in N. and S. America. 

Sec Curtis Brit- Ent. Vol. iii. PI. 138- 
This fossil presents the under surface of the 
Animal. 

Fig. 12, A fossil Spider from the Hfioccne Fresh-water 
formation at Aix, in Provence, in the collection of 
Mrs. Murchison; the under surface of the Animal is 
presented, and the little tubercles near the hinder 
part of the abdomen are Papillae of the spinning 
organs, apparently, protruded by pressure. 

See Kirby and Spence, Introduction to Entoiuo- 
logy, 4th edit. vol. i. p. 204: and llerold, von der 
Erzougung der Spinneii itii Eie, Tab. 11. Figs, 4. 
9, 11. r. (Original.') 

Fig. 13. From a drawing by M. Cotta of the fragment 
of a larger Scorpion, which is slightly delineated 
in PL 46', Fig. 2, near the forceps of the smaller 
and more perfect Scorpion figured in that Plate: 
I received this drawing from Count Sternberg, in 
August, 1835. (Original.) 

а. Dorsal scales of the abdomen, 

б. Caudal segments. 

t\ Cate.stinal Canal. ? 

d. Fragment of Intestinal Canal. ? 

Plate 47*. V. 1. p. 428, Note. 

Fig. 1 and 2. Copied in part from the restoration of the 
Bradford, or ,Pear Encrlnite (Apiocrinites rotundus) 
in Miller's Crinpidea, Pag, 10, PL 1. In Fig. 1. the 
arms are expanded, and in Fig. 2. nearly closed. 

* Much value is added lo this and the following Plates^' relafing to 
Crittoidea,. by thedr having been engraved (except PI. 48.) by a 
Naturalist so conversant with the subjects, as Mr. .lames Sovverby. 
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The length of the jointed flexible stems has been 
taken from some entire stcm-s in the collection of 
Mr. Ohunuing Pearce of Bradfor<l, near Ratli, Two 
young individuals are attached to the calcareous 
Petlicle or Tiase of the largest sjjecirnens. (Miller.) 

Fig. 2. a. represents the remedial effect of calcareous 
secretions in repairing an injury of the joints of the 
stem, (Miller.) 

Fig. 3. Pyriform Body of Apiocrinites rotundas, .show¬ 
ing at its upper extremity the internal disposition of 
the bones surrounding the cavity of the stomach. 


(Orloinui.) 

Fig. 4. Vertical section of another pyriform Body, shew¬ 
ing the ca,\ rty of the Stomach, and a setics of lower 
cavities, <u‘ hollow lenticular spaces, between the 
central pssrtions of the enlarged joints of the upper 
portion of the vertebral coluaim Miller considers 
these spaces as enlargements of llui alimentary canal, 
which descends througli the axis of the entire co¬ 
lumn. 


Tile surfaces of the joints of the vertebral column 
are striated with rays, wdiich articulate witli corres- 
, ponding rays on the adjacent Plates, and allow of 
flt'.xuie w ithout risk of dislocation ; locking into one 
another nearly in the same manner as those figured 
in PI. 49. Figs. 5, 7. 9. (Original.) 

Fig. 5. Tlestorcd figure of Apiocrinites, oO-Dactylus, 
copied from Miller’s Crinoidea, f*age 96, PL 1. 
Fig. 2. (See V, 1. p. 429. Note.) 

B. Base and fibres of attachmex t. 

1). Auxiliary side Arms 


* These side arms afford a beaufiAil oxaniploof ineolmnical adap- 
t.itions and coinponsatious, which are thus described-by Mr. Miller 
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Fig. Body.ofActinocvinites 30~flactyl«s (NaveEncrinite 

of Parkinson) copied from Miller^s Crinoidea, P. 98. 
PI. 11. (See V. I. p. 429. Note.) 

Q. Pectoral Plates. . 

R. Capital Plates. ■ 

X. Orifice of the Mouth, or Proboscis^ capable of elon¬ 
gation for sucking in food. 

Fig. 7. Another Body of a Nave Encrinite, drawn by Mr 
J. Sowerby from a specimen in the British Museum. 
The same is Figured by Parkinson, in his Organic 
Remains, Vol. H. PI. X VIX. Fig, 3. The lateral pro¬ 
jections arc the coiiiinencement of the side arms. 
This specimen hasheen corroded with acid, and con¬ 
sequently has lost the superficial Corrugations and 


in his adnurahle Monogr.iph on Crinoiden, j). 97. '‘The nicehauism 
of tlie joints of the side arms, where these ins«;rt into the cohimu, is 
well worthy of notice, particularly in old .specimens. Tn the,earlier 
stage of their formation, the side arms being very short, and having 
then little w'eight, a less firm mode of ailhcsion to the epliimn than, 
becomes re<)uisit«; at a subsequent period, being then suflicient, we 
do not find more than one joint lodged in a s<>eket, or concave im¬ 
pression on the column ; but when increase of size renders a stronger 
sujjport necessary, two or three succeeding joints of the side arms 
become imbedded in t!ii.s socket, (for which its extension as already, 
noticed allows room) and these joints instead of be^ig ainanged in a 
series branching off at right angles frorp the column, become ohliipie, 
their direction incliJiiug uj>wards, so as to aid in bearing the addi¬ 
tional weight. The first joint of the side arms, where thus obliquely 
inserted in the coluuumr socket, have that portion of their circum¬ 
ference which is presented towards the up]>er part of the column, 
truncated, in such a curve as may fit them to the concfivity of the 
iiripressiou where they rest pgainst it. 

The surface of these joints, which fit into the columnar impression, 
is i^ooth, being destined for adhesion only, but the articulating s^ur- 
face between the contiguous joints, where motion also is to be allowed, 
exhibits the usual mechanism of radiated ridges and furrows. These 
joints are convex on the side nearest the colunin, and concave on that 
TOO&t remote.'* 


O£0L. £1. 


G 
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Tubercles which appear on the surface of Fig, G. 
(Original.) 

X. Orifice of the Mouth, 

Plate 48. V.l.p. 421, 

Lily Fncrinite, (Encrinites moniliformis,) from the Mus- 
chcl-kalk, near Gottingen ; in the Cabinet of the Marquis 
of Northampton. (Original.) 

Plate 40. V. 1. p. 423. Note. 

All the Figures in this Plate except Fig. 3, are taken 
from the Petrefacten of Dr. Goldfuss, PI. Llll. and Pi. 
LTV. They are so fully explained in our Vol. L p. 421 
and Notes, as to supersede the necessity of any further 
detailed description. 

Fig. 1. Restoration of the hotly and vertebral column of 
Encrinites moniliformis. 

Fi cf. 2, Base of attachment, ’ 

Fig’. 3. Portion of the summit of a vertebra! column* 
(Original.) 

Fig. 4. Longitudinal section of Fig. 3. magnified. (See 
V. 1. pv424. Note.) 

Figs. 5, 7, D. Joints from different parts of the vertebral 
column, showing the manner in which the articu¬ 
lating surfaces are crenulatcd to admit of flexure. 

Figs. 6,8,10. Vertical sections through the axis of Figs* 
5, 7, 9. shewing the forms of tlie internal cavity for 
the alimentarv canal* 

11-—26'. Profile and view of the articulating,surfaces of 
joints, from various parts of the vertebral column. 
(See V, I, p. 425. Note.) 
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Plate 60, V. I. p. 421, et seq. 

Fig*. 1. Fragiiieut of the upper portion of Ericrinites 
moniliformis, shewing the exterior of the Bod}'^, 
Arms, and Fingers, nearly closed around the ten- 
tacula. From a specimen belonging to Mr. Stokes. 
(Original.) 

K, Arms, 

M. Hand. 

N. Fingers. 

Fig. 2. Another fragment of the upper portion of the 
same species, reduced one*third, shewing the sum¬ 
mit of the column, the exterior of the body, arms, 
and finger.s, and the manner in which thcTentacula 
are folded w hen the animal is closed. * Sec V. I, 
p. 427. Note. (Copied from Parkinson^s Organic 
Remains, Vol. 2. PI. XIV. Fig. 1.) 

Fig. 3. Side View of one finger, with |ts tentacula, (Gold- 
fuss, PI. LIV.) 

Fig. 4. Interior of the body. See V. I. p, 428, Note. 
(Miller, P. 40. PI. 11.) 

iF, (Jolumn. 

E. Pelvis. First Costal Plate. J Second Costal Plate, 

H. Scapula. 

Fig. 6. Articulating surface of the base. (Goldfuss, PI, 
LIV.) 

Fig. 6. Dissection of the Scapula. See V, I. p. 428, 
Note. (Miller.) 

Fig, 7. Dissection of upper costal Plates. (Miller.) 

Fiff. 8. Dissection of lower costal Plates. (Miller.) 

Fig. 0. Dissection of Pelvis. (Miller,) 

Fig. 10, Summit of vertebml Column. (Miller.) . „ 

Figs. 11—18, Articulations of the Plates composing the' 
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cavity. Se^ V. I. p. 428. Note. (Copied 
from Miller's Crinoidea, P. 41. PI. HI.) 

Pla-tj^: 51. \ V. I. p, 4S4, aiid 439. 

Fig. 1. Pentacrinites Briareus, (nat. size) On a slab of 
Lias from Lyme Kegis, covered with a large group 
of the same animals^r in the collection of the Geolo¬ 
gical Society of London. (Original.) 

Fig, 2. Rare and beautiful , specimezi of Briarean Penta- 
crinite, from the Lias at I.ymc Regis, in the collec¬ 
tion of Mr. .lohnson, of Bristol, shewing the plated 
integument of the abdominal cavity, terminated up¬ 
wards by a flexible Probascis, and surrounded by 
the comrnenrement of the arms and fingers. This 
part of the animal is very seldom preserved. Sec 
V. I. p. 439. (Original.) 

Plate 52.. V. I. p. 432. 

Fig. 1, Recent Pentacriuus Caput Medusae, from the 
bottom of , the sea, near the I. Nevis, in the W. In¬ 
dies, reduced from the Figure in Miller’s Crinoidea, 
P, 48, PI. I. In the front of this Figure, two of 
, the arms with tlieir hands and fingers are much 
smaller than the others, and shew that these ani¬ 
mals, when mutilated^ have the power of reproducing 
lost parts. 

B, Auxiliary side arms, articulating at distant intervals, 
with the vertebral column; these also, 'when muti- 
dated, are reproduced, . , ’ 

y First costal plate. ’ . , . ' , / 

% Becbrid costal plate. 

II. Scapula. 

r l. Interscapvilary joint. , :. . ‘ . 

: MiJIer'^ description of this reeSni Type>pf a family 
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of wrhicb a few individuals only have hitherto been 
found, affoid^ example's of many very delicate and 
beautdui mechanical contruanccs, which thiow im¬ 
portant light on corre'sponding parts of the fossil 
species of this, and of kmdied g«'neia that abound 
in stidta of the Secondaiy seiics, and more espe¬ 
cially in the Lias. (See V. I, pp. 432. 433. 430.) 

Fig. 2. Ptntaermus Kuiopams, discovered in the Cove of 
Coik, and ou other paits of the coasts of Iieland, by 
J. V. Thompson, r«.q. (Sec V. 1. p. 432.) In this 
figuie sc\eial Individn.iK m difleient stages of de¬ 
velopment, adheie by the base of an aiticulated 
column to the stem of a Coiallme. 

Fig. 2^ One of the Individuals migiiified and full) ex¬ 
panded. bee V. I. p, 433. 

Ml. J V. Thompson has more recently conjectuied 
tliat the Ff ntaeimiis Kuropams, which m early life 
fixed by its stem to other bodies, is produced 
fifuii the ovum of the t’omatuia, and becomes after¬ 
wards detached, and foim*» a perfect Comatula, ca¬ 
pable of moving freely in the Ocean, at one time 
ciawlmg amongst sub-maline Plants, at others float¬ 
ing, 01 swimming like Mediisse. (See Pioeeedmga 
of Rovd Socict\, Uondon, Tune, 1835.) 

Tig. 3, Small Bnarean Pentacnnite, adheiing toafiag- 
ment of Jet fiom the Lias at Lyme Itegis. (Sec V, 
1, p, 437, Note ) 

Fig. 4. Friigment of the column of Penfacrmites sub- 
angularis. The Vertebiaa are nicely aificulated to 
admit of flexuie without wsk of dislocation. The 
uppermost joint d. shews the latcial cavities for the 
articulation of auxiliary side arms. (Ooldfuss. PL 
LIL f, g.) 

Fig. 5. \^erttcal Section of Fig. 4. la this Fig. and in 
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Fig. 4, tile joints are of three degrees of magnitude; 
those at a. being the largest, those at c* the smallest 
and thinnest, and those at b, of an intermediate 
size. The edges of c, appear at the surface only 
upon the salient portion of the column, Pig. 4. (See 
V. I, p. 436, Note.) 

Figs. 6, 7, 8,9, 12, 13. Portions of the vertebral column 
of Pentaerinites basaltiformis. 6, 8, 12, shew the 
stellated crenulations on the articulating facets of 
different parts of the column; 7, 9, shew the tuber¬ 
cles on the exterior of each colutmiar joint, for the 
attachment of cortical contractile fibres. 13. d, 
shows the articulating facets of the auxiliary side 
arms. (Goidfuss.) 

Pig. 10. Articulating facet of a columnar joint of Pen- 
tacrinites scalaris. (Goldfuss. PI. LTI. 3. h.) 

Fig. 11. Fragment' of a column of the same species. 
The joint d. bears sockets for the articulation of the 

,, side arms. .The other joints have large tubercles 
for the attachment of cortical fibres. (Goldfuss, PI. 
Xill. '3. jP,)' > ■ 

Figs, 14> 15, 16, 17. Articulating surfaces of joints in 
different parts of the column in Pentaerinites sub- 
angularis. The mechanism of each star seems difie- 
rentiy disposed, to modify the amount of motion re- 
. quired at their respective places in the column. The 
tubercular surfaces between the rays or petals of the 
star indicate the action of the intervertebral contrac- 
tile fibres. .{Goldfuss, PI. LII. 1. wz, n. d; p.) - 


Plate 63. V, Isfp. 43^, Note, et seq. 



Pigs. 1, 2: Upper parts of two tiearly 'entifen^peeimens 



of Briarean Pentacrjnite, projecting in bigb relief 
frotiii the surface of a slab,Tneatly tVvo htches thick. 
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and enlirely composed of a mass of petrified Ossi- ' 
cula of tile same species of Peutacnoite. . The sur¬ 
face of these fossils is covered with a delicate filoi 
of Iron Pyrites# which gives them the appijarauce of 
beautiful Brottze. (Original.) 

P. Continuation of the stem of Fig- 1. 

2“. Portion of the stem of Fig. 2. 

The length of these stems when entire, was three 
or four times that of the fragments here remaining. 

Upon the stem 2*, nearly all the side arms retain 
their places in the grooves on each, side of thp salient 
angles of the pentagonal column; they diminish in 
size as they approach its upper extremity. This is 
also distinctly seen at the upper end of the column 
of Fig. 1. 

First costal plate, ^ Second costal plate. 

Fig. ,3. Portion of a third column retaining nearly all its 
auxiliary side arms in their natural place. 

Fig. 3". Continuation of the same^ column deprived hf 
the side arms. 

Fig. 4. Portion of another column, with traces of a few 
side arms rising from the lateral grooves. . ; ‘f: 

Fig. 4". Continuation of Fig. 4. 

Fig. fi. Fragment of another column, the joints of which 
are so much bent without dislocation, as almost to 
give the column the appearance of a spiral disposi-/ 
tion. - 

Fig, 6. Body of a Briarean Pentacrinite and summit of 

' . its column, shewing the interior of .the ossicula that 
surround the abdominal cavity. . 

EL Pelvis. I. First.costai Plate. From a spccimp in the • 
Oxford Huaentn. (Original,) . 

Fig. 7. Fragment of a column in the coUectioii of Mr. 
J, 3<)werby, .shewing tii.e obliquo articulation of the 
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, « 
base of the side aroas, with the larget joints of the 

yertebral column. See V. I. p, 439. Note. (Original.) 

Fig. 8. Magnified Section of a portion of a Column in 
the Oxford Museum. The joints, as in *Pi. 62, Fig. 
4, 6, and in PJ. 49, Figs. 3, 4, are alternately thicker 
and thinner; with a third; and still thinner joint 
interposed between them. See V. I. p, 436, Note. 
(Original.) 

Ing, B*’. Nat, size of X'ig. 8. 

Fig. 8^ Portion of a Column, shewing the manner in 
which the edges of the thinnest plates, c, are visible 
along the salient angles only. In the intermediate 
grooves the thicker plates, of the first and second 
sizes, /r, i?>, overlap and conceal the edges of the 
thin nest plates, c, ' The principle of this mechanism 
is the same ns iri Pentacrinites subanguiaris, PI, 
62, Figs. 4, 6, and in Knerinites moniliformis, PI. 
49; Figs. 3, 4 ; but the circular form of the column 

' in the latter, causes the smallest plate, c, to be 
visible.around its entire circumference. See V. I. 
p. 436, Note. (Original.) 

The bases of two side arms are seen in two of the 
grooves, articulating with the uppermost large joint 
of this column. On other large joints are seen tlie - 
sockets from wliich similar side arms have fallen. 

Figs. 9, 10, 11, 12, 13. Various stellated forms on the 
articulating surfaces of VertebrsD, preserved in 
dislocated mass begeath Figs. 1, 2. These petafc 
shaped, and crenated rays were probably adapted 
to produce variou.s degrees of flexibility, accoTding;, 
to their respective places in the cdlumn. The .smalfc J 
Vertebra oh'Fig. 13, is ^deriv^ed from another indir- 
vidual. (Original.) 

The aperture at the centre of all these Vertebrm •! 
was /or the.passage of the alimentary canal, which, 
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Miller considers td have sent , off ten branches at 

«• * . t 

eVery joilot, five to the interior and five to the exte** 
ridrjjf the petals. ; J 

Fig. 14. One of the largest, auxiliary ^ide arms. Some ■ 
of these contain^ more than 100 joints. See V. 1. 
p. 438. (Goldfuss.) 

n, hf c* represent different forms of the joints at different 
parts of the side arms, with their nicely adjusted 
articulating surfaces. 

Figs. 15, Ifi, 6, 8tc. Various modifications of the 
, articulating surfaces of the joints composing the, 
fingers and tcntacula. (Goldfuss, PI. Lf.) 

Fig. 17. Magnified extremity of one of the tcntacula. 
The two last joints form a very delicate pair of pin-* 
cers, to lay hold on its prey. (Original.) 


Platr 54. .V. I. p. 44‘2. 

Fig. 1. CaryopliylUa arbuscula, na.t. size, with the ani¬ 
mals expanded, (Mem. du Mus, d*Hist, JTat. Tom. 
fi, PI. 15, f. 2.) 

Fig, 2, The animal of Fig. 1. magnified; as seen 

above. ' •, ' 

Fig. 3. Vertical section of the'cup of Meandrina laby- 
rinthica, with the animal placed within it. (Mem. 

' dtt Mus, dllist. Nat. Tom. 6, PI. 16, 10 b.) 

Fiar. 4. The common Actinia, Or Sea Anemone, ex- 
v ' panded. 5. The same contracted within its external 

• skin. . (Enoyfe,"Method. 72, 

. Fig, 5. Madrepora gyrosa.. ' (Ellis, 2tooph. Tab. 51; 

vFig,2.); ■ / 

* This ’aaittial ha"^ no lilcareniis cell, but contracts itself into a 
tough flesliy sac, see %. 4 At A. the Tcutacnla are represented 
in a state, of expansion., .^ese Polypes present the 

display of brilliant feoWa^ of those Which constroct per¬ 
sistent citlcareous cells. •- >4' . ' ■■ 
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Fig. 6. Section of the animal of Meandrina viridis, and 
of the coral, in which it is placed, 

Jt'fg. 7., Animals of Meandrina limosa as seen from 
above, and magnified; they are placed in confluent 
stellated cells similar to those in Fig. 5. 

Fig. 8. One of the same, seen in profile, with the edges 
of its coralline plates behind the tentacula. (Mem, 
du Mns. d'Hist. Nat. Tom. 6, PI. 15. 4.) 

Fig. 9. Caryophyllia Bmithii, from Torquay. Nat. size. 
Fig. 10. The same, with its animaP partially expanded,, 
within the centre of the coral. 

Fig. 11. The animal expanded, and seen from above. 
(Zoological Joarnal, Vol. 3. PI, 13.) 


Plate 66, . V. I, p, 466, 

Fig. 1. A. B. C. Trunk, and dichotomous branches of a 
fossil tree, Lepidodendron Stembergii, found in the 
roof of a coal minfe at Swina, in Bohemia. (Stern¬ 
berg, Tab. 1.) 

Fig, 2. The extremity of a branch with leaves attached 
to it, from ten to twelve inches long.* (Sternberg, 
Tab. 11.) , . 

Fig 3. Extremity of .another branch, with indications of 
fructification somewhat resembling a cone. (Stern- 
berg.) . 


Plate 56. L p. 469, et seq. v. 

Exthict Piants from- the Coal formation ., , . ‘ 

, ' ' ' ' ' , S'.iv ’ , 

Fig. 1. Copied from a sketch '.»y Mr. Sop with/of the 
; -bjise of a |a:rge trunk of Sigillarm standing in IBOB, 
in the clifiT at Bog Hall, near Neyvbiggin, bn the 

fin error in coj>ymg.,tlir^ figure the hranchea are t^ade too 
broad in pro^onioji to tins leave?!. \ , , ' 
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coast of Northumberland* This fragment is about 
five feet high, and two feet three inches injiiamcter 
at its base,* Scale one-twenty~foukh. (Sopwith.) 

2. Fragment of the bark on the trunk of a SigiHaria, 
from Earl Fitzwilliam*s coal mine at Elsccar, near 
Rotherham; In this mine many large trunks are 
seen inclined in all directions, and some nearly ver¬ 
tical. (See V. I. p. 470, Note.) The bark is converted 
into a thin lamina of coal, and remains attached to 
the lower portion of this specimen. It exhibits on 
its outer surface scars formed by the articulations ' 
of the bases of leaves; these arc penetrated near 
their centre by three aperture^ for vessels that 
passed from each leaf into the trunk. The decorti¬ 
cated upper part of tliis specimen presents an im¬ 
pression of its striated internal surface, and exhibits 
beneath each scale two oblong parallel apertures, 
through which the vessels from a leaf penetrated, 
the trunk. Scale one-half. (Original.) ' ' , 

The substance of the trunk must have been in 
a state of decay, before the mud, ^hich is now Har- ■ 
dened into shale, could have entered the interior of 
the bark. When trunks of ibis kind are inclined 



at an angle exceeding 45®, they are usually dis¬ 
tended with sandstone, or sandy shale; when at a 
less angle than 45% they are most commonly com¬ 
pressed, arid have obly a thin jflat portion of shale, 
formed of indurated mud, within their bark. The 


.' bapk, wherever it has not perished, is converted ip 

2". ArtijcuJating;lc^l-scar oh -the extermi* the bark of 
^dthef lar^ trunk of Sigillaria frbm Bjsecar. Nat. 


*• N - , - , ' ^ * 

* M. Ad, BrongiTiiSrt fouad i stempf SigHlaw^ in a coal luine ^ 
Essen in Westphalia, which was "diehotomoas near its top,^ . ^ j 
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vi/e. On cornpariog this scar with those upon the 
b.^iL of Fio. 2, it may bo sten lhat tlic diffeient 
» modes of articolation of tho leaves with the cortical 
mttgnment picscnt obvious eliai icters, on which 
specific d^^lmctlOlls mav peibaps most easily be 
established, m tins veiy obscuie «iml fuiious family 
of extinet plints See vaiions figuies of these leaf- 
stars ui Lindley and Hutton’s Fossil Floia, Plates 
65. o(>. 37, 71. 72. Kc. Ill Figs 2, and 2^ as m 
many otht r hpecies, dtcuiient lines are visible oii 
both subs of the sen. (Oiiginal ) 

Pig. FlLdtndimi AlHini, {nohn) scale one-fifth. 
Sec y. I. p }7> Note Diawn fiom a pU«f<r cast 
of an niipiessum ou ''nndsUme, m the iVlii'itum ol 
the Hoyal Sjcut\ of Edtnbuigh fioni the Coal foi- 
mafit>n at Ct<n j;leitli. Thi^ sandstone hisfoiintd 
a natuial uiould on thr outei suiface of a stem, 
vibicli bis entiitl} peiished, oui cast gives a fic- 
MFinlc of the small ihojiiboKlal stabs, and of flute 
laiu^c round sca»s ou the e\tciior ef the tiuak. 
This iinpirsdoii has been fuiuieth m m mveited 
position, b) IVli. Allan in Fol. IX Tims, 

Soe. i>hn. 1*^23, PI, \IV. p. 236. (’Oii^uial.) 

Our figuie repiesents the tiunk m its natuial 
position. In the centre of each *cai is a t nity, 
imlu ating the plate of aftachinenf of a cone. The 
vppei poiturn of each scat is marked with fuirows, 
pioducfd by pie-»sure of the long ladiatmg scales 
at llic bottom of the cone. Tins piessure has 
neaily obliteiated the smaller rhomboidal scales of 
the bilk, in those paits wheie the furrows are 
deepest; on ttie lowci poition of the scars, tho 
scales of the bark have been but slightly modified 
by prcssuic of the cone. 
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Fig. 4. A single scap“forifte^ by the attacli£ttent ofajcoxi^* 

' M ' ' • ,f\ \ ^ * ■*'' J I . » ^ *■' 

ef another species, UMendit>h Xiicstsij, ^nobts)\4m^ ' 
covered by JVIr, Lucas in tke S. Wale| 'Coal field 
near Swansea. Borne sealed and speared-shapedji^^ 
leaves of the trunk "are still preserved around the itiarr 
gin of this scar. As the bark has fallen on^ we have" 
only the impression of its imier surface. ThivS sui'- 
faco exhibits small apertures, thi’ougb which vessels 

entered from beneath the bark-scales into the trunk. 

* < 

On the upper part of the disk, tlie traces of many " 
of these vessels have been obliterated by pressure 
of the cone. Scale one-fourth, (Original.) 

Fig, 5. tTlodendron Stokesii, (ndbis) A large oval scar, 
(4^- inches in its longer, and 3| inches in its shorter 
diameter) preserved in shale from an unknown lo¬ 
cality in the English Coal Formation* On the 
margin of this scar are the remains of rhomboidal 
scales, and impressions of scales, and a few small. 
leaves. Within the disk a few fragments only pf 
the bark remain near its upper margin* Near its 
centre,"^is the mark of the insertion of the stem of 
a large cone. The lower half exhibits a series of': 
small tabular cavities,marking the. place of vessels 
which passed from the bark into the trunk, one 
beneath each of the bark-scales that have fallen off. 
In the upper half of the Scar, there are but slight 
traces of these cavitie-s, and the surface is marked 
with furrows, produced by pressure of the long 
- radiating scale.s of the base of the cone. Scale on^ 
fifth* (OriginaL^^ ;..c ' 

Fig,;fi* 'XTlo.dendr^ ■ n scal;^.J 

^ ' stem*, from tSe Coal fieW of Siiesiajiighfed by Rhod?^ 

in his Beitrage zur Fjiammku^^fd&^VorweHylL* 

2. PL . 3. Fig; 1. The; ihwer pdfeoU of this Scar 
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retains the bark-^ales iiihdified by pressure of the 
Strobilua or cone, that grew from the centre of the 
disk. . The upper portion of the Scar is without in¬ 
dications of. bark-sculcs, and is covered with radi- 
, ating furrows, impressed on it by the long slender 
scales of the base of the Strobilus, which have obli¬ 
terated the bark-scales.* 

The character of this scar approaches to that of 
Fig, 5, but its proportions differ, measuring 3.| 
inches in the longer, and 2| inches in the shorter 
diameter. The scaly bark (which in Fig, 6 has 
been almost entirely removed from the area of the 
scar), is preserved on the lower portion of the disk 
of Fig. <5. »Scale two-ninths. (Original.) 

Fig. 6'. Cast of Ulodeiidron Conybearii (7iobh) formed 
by Pennant sandstone of the Coal formation at 
Stapleton near Bristol. This cast expresses the 
exact form of an. oval scar, or cavity bn a .stem 
from which a cone had fallen olF. 

The disk is covered with slight ridges and furrows, 
radiating in all directions from the point of inser¬ 
tion of the cone, and formed by pressure of its 
lowest scales upon the portion of the stem to which 
it was attached. Beneath the point of insertion, a 


® Tho portions abpve and, bolow tlie line draw-n across Fig. <>, are 
copied from two scars in Kliode’s figure. Hhode considers theser 
impressioiw to be flowers, aitd the corupressed hark-scale& to be the 
Fctioles of the flower, iuid has represe’^ted tlie trunk in an inverted 
position. ; ' ...v ' 

, As, in eveiy specie's of Ulddendron which wo have seen, the. f«r»/ 
. fow's produced by scales at the base of the cone, are deepest on the ' 
upper portion of the Scar, w'e infer from this circumstince that tiie 
cones were inclined upwards and inwards, with their axis approxi- 
niating to that of the stem from whiel* they issued. 
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few scales of tlie bark remain adhering to the 
Sandstone, Scale one-fourth, (Original.) \ 

Fig. 7, Portion of the trunk of Favularia, Oiif-fourth 
iiat. size. This plant is distinguished by the ; 
lated appearance of the scales, whioh Covei^ the space 
between each fluting of the Bark. In the centre ofv 
the area of each scale is a club-shaped scar, which 
gave origin to a leaf; it was a dicotyledonous plants 
probably allied to Sigillaria; and its^ stem must 
have been covered with a mass of densely imbricated . 
foliage. In the Genus Sigillaria the leaves were 
more distant from one another. The Rows of scars 
are separated by a groove. Fig. 7. b,; their dispo¬ 
sition in the vertical direction is indicated by the 
line a. (Lindley, Foss. FI. PI. 73.) 

Fig. 8. Reduced Ironi Lindley and Hutton’s figure (PI. ‘ 
31) of the central portion of a Stigmaria ficoides, 
from Shale in the roof of the Jarrow colliery near 
Newcastle. We have hero a view of the inferior 
surface of this curious plant. Its dome-shaped 
hollow central trunk, or stem, was three feet in 
diameter, and fitted to sustain horizontally in a ' 
floating position the numerous long branches by 
which it was surrounded ; these divide into two, at 
a certain distance from the Trunk. When perfect,, 
and floating in water, its appeamnee must have 
resembled the form of an Asterias. On the two 
longest branches, «. 6, is seen the. longitudinal de¬ 
pression, which is usually adjacent to the small’, 
ihtcrhal woody ax^s qf these branches, and from its 
position in this fossU, learn that the place of.., 
this depression was on the inferior surface of each'. 
branch. Scale one-twenty-fourth/' (See V. I. p. 
476.) . - " _ :A 
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Fig. 9. Vertical section of dome-shaped trank of 
Stigmaria,', shewing the relative position of the 
branches* (Lindley and Hutton.)’ 

Fig. 10, Restored portion of a branch of Stigmaria, 

, shewing the manner in which the long cylindrical 
leaves ^proceeded, from the tubercles around its sur¬ 
face to the length of many feet. In front, extend¬ 
ing from a. to b. is seen the depression adjacent to 
the internal ecccntfic woody axis a. From 6. to c. 
this axis is laid bare by the removal of a portion of 
, the sandstone." This part of the axis is drawn from 
a specimen in the Oxford Museum. Scale onc- 
seventh. (Original.) 

Fig. 1). Fragment of a branch of Stigmaria, sliewing 
the character of the Tubercles, which fora\ed arti¬ 
culations witli the bases of the loaves. The enlarge¬ 
ment of the leaf towards its base (a) seems to have 
been calculated to strengthen this part, and to afford 
space for the articulating .socket. Tliis socket 
formed^ with the spherical tubercle, an universal ball 
and socket joint, admitting of motion in every di¬ 
rection to a long cylindrical leaf floating in water. 
Scale one-half. (Sternberg.) 

* t 

Pj:.ATk 56\ V. I. p. 4B3 ct seep 

Appearances presented by longitudinal and trajisverse 
sections of recent and fossil Coniferous woods, cut into 
thin slices, and magnified 400 times. (Nicol.) 

Fig; i. Longitudinal Secliorr of |?inus Strobus,, cat pa¬ 
rallel to a medullary ray, , . . ‘ ‘ 

Fig. 2. Transverse Section of the same. . 

«, a. Fortion,s pf concentric annual layers. . . 

Fig. 3. - Longitudinal Seciion of Araucaria Ciittninghami. 

Transverse Section of the same. 
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Fig. 6. I^mgitudinal Sections of Araucaria o’cccisa, 
shewing polygonal disks, in double and triple rows, 
on tht' RUiface of the longitudinal tubes. Souie of 
the tubes are without disks, as in all Conife^aE}. 

Fig, G. Tiansirer&e Section of zVraucaria exccKa. 

rt. Portion of concentric annual Iayei% 

Fig. 7. Radiating and concentric structure of a branch 
of Pinus, as seen by the naked eye in a trau>.veiso 
bi'ction; the microscopic reticulations aie omitted. 
(See V. 1. p. 48G. Note.) 

a. a. Concentric annual layers, indicating periodical 
growth. 

I’ig. 8, Longitudinal Section of Pmus, shewing the rela¬ 
tive positions of the longitudinal vessels and me¬ 
dullary rays. 

a, Longitudinal vessela, fpiming the woody fibres. 

i*, Medullaiy rays. 

PL\TRb7. V. Lp, 404. 

Sections exlnbiling the silicified remains of C’oiiiferac 
and Cycadetr, in their native bed, between the Portland 
and Pm beck stone, on the const of Dorsetshire. 

Fig. 1. Appearance of trunks and roots of large Coni¬ 
ferous trees, and of trunks of Cycadites, in the 
black earth, which fonned the soil of an ancient 
Forest in the Isle of Portland, (De la Beche.) 

Fig, 2. Remarkable concentric Ridges of Stone, around 
tjie erect stump of a Fossil^iTree iu the Isle of 

^ r PtJrfland. See V. I. p, 485, Note, fllen^^low.) 

Fig. 3* f ftclined position of the petrified stumps of large 
Coniferm, and of the bed of black mould and jieb- 
bles m which they grew, pear Lnlworth Cove, on 
the Coast of Dorset. (BttCklatid.) 
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^ Cycsui*l:i^lutay p^dewig Buds from: th« axiU^ of the 

bases of leaves, that form fhe false 

, bark." Bkwji from a plaot in the conservatory of Lord 

*1 » 1. ^ ' > ' *- 

Granville'at Dropmore, 183i5. 

PLATn59. V. J. p. 494. 

Fig. 1. Zamia pungens, with its fruit, as if grew at 

: r, /Walton on Thanres, 1882, in the Conservatory of 
Lady Tankerville. (Lambert.) 

Fig., 2. Transverse section of the trunk of Zamia horrida, 
from the Cape of Good Hope. (Buckland.) 

Fig/ 3. Transverse section of a young trunk of Cycas 
revofuta. See Ge<il. Trans. Lond. 1828. N, S. Vol. ii. 
Pt. 3. PI. 46. (Buckland.) 

Plate 60. V. I- p. 497. 

/Fig. 1. Silicified trunk of Cycadites megalophyllus, 
from the Dirt bed in the Isle of Portland. (Ori¬ 
ginal.) 

Fig. 2. Portion of the Base of Fig. 1. See V, I. p. 497, 
Note. (Original.) 

In Plates.60,61, A represents the central mass of cellular 
tissue. B the single circle of radiating woody plates. 
C, the circle of cellular tissue, surrounding B, And P 
the case or false Bark, surrounding C. And in PI. BJf, 
Fig. Ij /f, represents '% ^cond circle of radiating ^ woody , 


* ft r I , - '*''■* ** 

, :Pi;A'r,E ei/.-' V-i'V- ^*>7. Note; - ■ ■_ 

j* . i,v / H - .* ^5 

• Fig. 1. Sijici^ed tiTink of Cycadites microphylies, front 
. the Isle of Portland, with numerous i>ud$ rising 
from the ia^illce af the Petioles. (Original.) 
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Figs. 2, 3. V^erticai s^tions of agatised Petioles, com¬ 
posing the false bark on tke ttonk of Cycadites 
inicrophyUus, and pf , embryo Bade, In the bud, 
, jig. 2. division botw^n the, two woody circles 
is not distinct. In Fig, 3. (d» it is very obvious; but 
the intermediate circle of cellular tissue is repre¬ 
sented only by a fine line. See V. I. p. 498, Note, 
mid p. 600, Note. (Original.) ... 

In the sections of PI. 61, Figs. 2,3, and Pb 62, the 
following letters are used to indicate the same parts, a, 
cotton, or down ^ 6, integument of petioles or scales; c, 
bundles of vessels; ^7, woody circles; e, imperfect woody 
circles; j) cellular tissue; g, embryo bud; /i, gum ves¬ 
sels.* 


Platk 62. V. I. p. 498, Note. 

Fig. L Longitudinal section of a Petiole of Zamia spi¬ 
ralis magnified two times. It exhibits four bundles 
of vessels passing longitudinally through the cellular 
tissue, which is interspersed with gum vessels, jV, 
I. p. 499. (Original.) 

■ A. Traii-sverse section of Fig. 1. magnified, and showing 
the irregular disposition of the bundles of vessels. 

. ,, (Original.) 

, o'.- Siagnified view of one of the bundles of vessels at 
A, c, (Original.) 

;. B. c-'. Magnified transverse sectidn of a bundle, of ves¬ 
sels in the petiole of Zamia borrida. (Original.) 

;, Fi^. %' Longitudinal section of a portion of an agatised 
.pktiple^df Cycadi^ microphyllus, from Portland, 
nda^ified four times. I'fae down or cotton at o, is 

* These very beautiful aud instructive sections were presented to 
me by Mr. Witham, being portions of a trunk which f had placed 
at his disposition. ‘ . 
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most .l>ea^tifwlly.^re^ery«d, arid the integiimetits of 
the petipW'^, loft^tuditial vessels e, and gum ves-, 
syJs /, correspond witri .those in Fig. U 3ee V/I. 
pi 409, Note. (^Ofiguial.)* , \ 

. Fig. 3.' Transwse section of a portion, of the lowest 
, F^tioles, w Fh 6L Fig. 3, b, magnified four 
The, disposition of the bundles of vessels is 
, " nearly parallel to the integument of the Petiole.t 

//. ,-Magnified j^rtion of. the double woody circle, within 


^ ' the Embryo bud, Pi. 6K Fig. 3, 'd. 

More higbly magnified portion of the embryo double 
' wopdy circle d. ; 

d. More bigbiy magnified section of one of the bundles 
of vessels* adjacent to , 

These bundles of vessels exhibit, in their transverse 
Section* a series of luinute tubes, arranged in rows, and 
between these rows, opatjue plates of compressed cellular 
tissue, resembling portions of medullary rays. 

The fibrous structure of the integument is preserved in 
several parts of h* ^ee V, I. p. 501* Note. (Original.) 


ilr. Robert Brown has noticed in the cellular tbsne of a silicified 
trnnk ofCycadites.portionii of OliakedOny bearing tbe form of ex- 
travasated gnm withia the trunks of recent Cycadese. He bas also 
recognised spiral vessels, in tbe laminated woody circle of a mature 
trunk of fossil Cycadites, and also in the laminated circle within a 
sili6i6ed bud of the Same, near its origin. 

■f A familiar example of a nearly similar disposition of hundleej' 
of vessels, passing into the Petiole or leaf.stalk, may bo seen in thf/^ 
base of the fteslb fallen leaves from a hoi-ae-chestnut or in tbyr^ 
scars on .a, cabbage^stalkfrom which leaves have faUoU jSffi . '= 
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Pjlat® 63* V,Lp.50a, > 

Fig, 1. Recent Pandanils/ of S. America, twenty feet 
Sigh, with its fruit attached, <MirbeL) 

Fig. % Fossil fruit of Fodocaiya, fi^nai the Inferior Oolite, 
near Charmouth, Dorset. ; Great part of the surf^e 
is covered with a stellated EpicAi^ium; the points 
of many seeds project in those parts(e) where the 
Epicarpium is wanting, (Original.) 

Fig. 3. Reverse of Fig. 2. shewing the seeds placed in 
single cells (^) around the circumference of the fruit. 
These seeds stand oh a congeries of foot-stalks {d) 
composed of long ftbres, which terminate in the re-* 
ceptacle,(r) The surface of the receptacle is studded 
over with small disks, in which these foot-stalks 
originate, (Original.) 

Fig. 4. Base of the^same fruit, shewing the transverse 
section of the receptacle (r); and the summits of 
many abortive cells on the left side of the receptacle. 
(Original*) 

Fig. 5, A single seed of Podocarya converted to carbo¬ 
nate of lime. Nat. size. (Original.) 

Fig. 6. The same magnified. (Original.) 

Fig, .7, Transverse section of a see<l magnified. Two 
lunate marks, of a darker colour than the other part, 
appear near its centre, J’\ See Fig, 8. and the 

/middle of Fig. 10. (Original.) 

Fig. 8. Magnified portion of Fig, 3: shewing a withered 

of LoHers of Refet'ence, 

Stellated tubercles, each one covering the apex of a single feed. 
Sections of the seed cells, , , , 

Bases, of-,^ells from which seeds have fsiUea. “ 
FibrodS^bt-staVks between the seeds and receptacl^. ■ 

e. A pic<?» of seeds uncovered. 

f. Transverse seelion of seeds. 
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fitigoia itl tb« centre of each hexagonal labercle (< 2 ); 
beneath these tubercles is a longitudinal Section of 
the single cells (i), eachf” containing one seed(y’); 
and in front of these cells are the hollow bases of 
other cells (c, c) from which seeds have been re¬ 
moved. (Original.) 

Fig. 9. Another magnified portion, shewing the apices 
of "many seeds (e) from which the Bpicarpium has 
been removed. (Ojiginul.) 

Fig. 10, Another magnified portion, shewing at a, c, 
more distinctly the same parts as at Fig. and at 
df the upper portion of the fibrous foot-stalks be¬ 
neath the bases of the cells, c. t^^lriginal.) 

Fig. 11, Summit of one of the drupos or groups of cells 
into which the fruit of the recent Pandamis i,s 



divided; shewing an hexagonal disposition of the 
coronary tubercles, each bearing at its centre the 
remains of a stigma, as in theVodocarya. Sec Figs. 
IG. 17. (Original.) 

12- Exterior of a single seed-cell of Pandauus odo- 


ralissimas. (Juquin. Frag. Bot. PL 1 L> 

Fig. 13. Section of a Drupe of Fandanns odoratisytmtus. 
The central cell containing u seed, ig placed between 
two abortive colls. At the apex of each ceil in this 
drupe (rt) is a withered stigma. (Ro-xborongh Cor(»- 
mandel. PL 9G.) 

Figs. 14, 15. Sections of a Dnipe of Pandaniis odora*- 
tissimus, shewing the seeds within the prolific cells 
^ j 2 ^ u t 1 ■ ^ n ti 1 ith this nut is.a 
mass of rigid fibres like du w: beneath the seeds of 
. Podocarya. (Jaquin.) 

Figi 16. Summit of the hexagonal tubercle at the apex 
of a cell of pandanus luimilis, with' ^ withered 
’ stigma in the centre, f Jaquin. Frag. Bot. PL 14.) 
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Fig, 17. Side view of another tubercle of the aatiie 
species. (Jaquin. Frag. Bot. PI» 14.) 

Plate 64. V. I. p.517.. 

Fig. 1. Fossil leaf of a Flabelliform Palm from the Gyp- 
siin\ of Aix in Provence. _ (Brongniart.) 

Fig. 2. Upper portion of the Fossil trunk of a tree 
aJlietl to Palms (nearly four feet in diameter), from 
the Caleaire Glossier at VailJet, near Soissons, ‘pre¬ 
served in the Museum d^Hist. Nat. at Paris. See 

V 

p. 516, Note. (Brongniart.) 

Pj.ATE 65, V. I. p, 529, 

Fig*. 1. Section across the Wednesbury Coal basin from 
Dudley to Walsall. (Juices.) 

'fhe extensive Iron foundries uhich cover the 
surface of this district, and the greater part of the 
manufactures in the adjacent town of Birmingham, 
originate in the Coal and Iron ore, with which the 
strata of shale in this basin are richly loaded. 

Ttic Dudley Limestone, here found immediately 
below the Coul formation, occurs usually at a much 
greater depth in the series. The Mountain Lime¬ 
stone, bid red Sandstone, and Ludlow rocks, are 
here wanting. (See PL (>6, Fig. I,) 

Fig. ‘J Section, shewing the basin-shaped disposition of 
the Carboniferous strata in S. Wales. (Bev. W. 
D. Conybeare.) 

The richest bed.s of Coal and Iron ore are placed 
almost immediately above the Mountain limestone. 
(See pp, 65, 629.) It is to this district that our 
Post.erity must look for their future supply of Coals, 
and transfer the site of their Manufactures, when 



’■■, tha Coal fields of th^^oorthem and. oetitrsd parts 

. r ' * \ S !*• 

of Englandjslball liie exha listjad.* 

Fi'g. £1.. Section of inclin^ Carboniferous strata, over¬ 
laid, uncouformablj^ by horizontal strata of-New. 

. Red Sandstone, X>ias, and Oolite, in Somersetshire, 

, , This Section illusttates the manner in,which Car¬ 

boniferous strata hare been,elevated at tjieir extre¬ 
mities around the civcunaference of a basin, and 
depressed towards its centre, and also intersected 
by fractures or FouUs., , See F. I. ]>p. 527, 542, 

In Section I, 2, of this Plate, no notice is taken 
of the Faults which intersect the Coal basins. 


Pb.iTK V. I. p. 527, Note. 


Fig, 1, Section, of the strata composing the Silurian 
Si/stem, and the lower part of the Carboniferous 
System, on the frontiers of England and Wales, 
-(Murchison.) 

Fig. 2. Appearance of Faults intersecting the Cofd for¬ 
mation near. Newcastle-on-Tyne, copied from a 
portion of one of Mrl Buddie’s important sections 
- of ihc Newcastle Coal field, iii the Transactions of 
, the Nat. Hist. Society of Northumberland, V. I, 
Pt. 3, PI XlLL Xtll XXHI.t The advantages 

‘ r ■ ' 

* The low'ei: and richest beds of this Coal district are not only 
rai^d to the surface, n-iid rendered easily nceessiblo arotuidthe e*- - 
ternal margin of- the ba^lu, but are also. brought witjiin reach iii-, 
consequence of another important elevation, along nn. anticlinal 
mnnlng nearly and W. through n cohsiderabie portiou-.of the in¬ 
terior of the bh$fuy iu the direction ,0f its longer diainete^. . • , ; 

i J feel It a public duty to mahe hh *wn an act or^p, ]^uddle|. 
which will entitle him to tl^" latitude of posterity, aha has set 
example, which, if geoqfi^iy iojjbwed Sh all exteuMVe collieri^ai'will' 
s aj|^ e4iVes of of UnfoWunate .minorh, th^..'inu$t other- 

nJ^Pferish for-want of mformatton which can, at this drafe, he’, easily 
]^^ded, for their preservation. .This eminent' l^glneer and Coal 
^^^wer has presented to the Natural History Socie.ty of Newcastle) 
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resulting from these Intemiptiohs of the continuity 
of the strata are pointed out in ppi 643, 644. 

A large portion of the surface of these strata 
near Newcastle is covered with a thick bed of 
diluvial Clay interspersed with Pebbles, in ihp 
manner represented at the top of this Section. The 
effect of this Clay must be to eicclude much rainT 
water that would have percolated downwards into, 
the Coal mines, had strata of porous Sandstone 
formed the actual surface. , 

Plate 67, “V. I. p. 559. ^ 

Fig. 1. represents the case of a valley of Denudation in 
stratified rocks, terminated abruptly by a cliff on 


copies of his most important plans and sections, accompanied by 
written documents, of the under ground workings in the ■Collieries 
near that town, in which all those spaces are carefully noted, from 
whence llie Coal has been extracted. Every practical Miner , is too 
well acquainted with tlie danger of approaching ancient workings in 
consequence of the accumulation of water in those parts from which 
Coal has beeti removed. The sudden irruption of this water into a 
mine a<fiacent to such reservoirs is occasionally attended with most 
calnnutous and fatal results. See History of Fossil Fuel, the Cob 
iiories and Coal Trade, 1836. P. 349 et seq. 

The dictates of hijimanity which prompt us to aid in tJje preserva¬ 
tion of human life, no less than the economical vi<iw of rendering 
available at a future time the residuary- portions of our beds of 
Coal, which will not now repay the cost of extracting them, should' 
induce all proprietors and other persons connected vrith Coal Mines, , 
aiid especially Engineers and Coal Viewers, to leave to their succes¬ 
sors a legacy, which will to them be preexons, by preserving minute 
and exact, records of the state of the coal in their resi>ective districts^' 
It,cab, however, scarcely he expected, that such measures will be 
g^erally and systematically. adopted throughout the many Coal 
:fields of this country, unless the subject be leg^atively takea.,up by 
those blBeiad!'persons, whom it behoves! us guardians of ttxe future 
welfare of the nation, to institute due measures, Whilst .the bpportu- '> 
nities exisb for preventing that loss of life, atid'property, .which a 
little attention bestowed in season, will preserveposterity. 



106 - EXPJUAlSfATION OF PLATR 67. . 

the ; thb figure is iatcudcd iUnstraie 

fcwo causes of the prodactioo of Springs by descent 
of water from porous strata at higher levels; the 
first, producing discharges in vallies of Denudation, 
along the line of junction of porous with imperine*^ 
able strata; the other, by the interruption offered 
to descent of water by Faults that intors<'ct the 
strata, 

The Hills A, O, are supposed to be formed of a 
permeable stratum a, a\ a", resting on an imper¬ 
meable bod of Ohxy h, h\ b'. Between those two 
Hills ii> a Valley of Denudation, B. Towards the 
head of this Valley the junction of the permeable 
stratum rt. with the Clay lied bf b\ proiluees a 
spring at the point S.; here the intoracction ot 
these stiatfiby the denudation of Ihe volley affoids 
a peieimlal iscuie to the Roin wafer, which fills 
upon the adjAcent upland plain, and percolating 
downwards totlio bottom of the porous stratum #7,r/, 
accumulates tlierem until it is discharged bv niirne- 
rouvs springs, m positions similar to S,near the heiul 
and along the sides of the vallies winch intersect 
the junction of the stratum a, a', with the stratum 
bfb'» See V. I. p. 669.'^ 

The Hill C, represents the case of a spring pro¬ 
duced by a Fault, 11. The Rain that falls upon 
this Hill between IT, and D, descends tlirougb the 
porous stmtiiin u", to the subjacent bed of Clay 

* Tl*e term Comhct so cornttion in the names of iiplami Villay:es, 
is usually applied to that uiiwfttercd, ojiion of a valley, which forms 
if& contiimatioi) beyond, and above the most elevated spring that issues 
into ii; ut tins ptniit, or spring head, the valley ends, and ihe C^mbe 
conveniences of water and shelter phleh these spriag- 
lidH^tfurd, have usually fixed the site of the highest villages that 
nr^fpfanted around the margin of elevated plains. 
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The inclmatiou of thid hed directs itg itxiurse to¬ 
wards tlie Fault where its jirogress is intercepted 
by the dislocated ed^ of the Clay bed and a 
spring is formed at the |)oint f. Springs originating 
in causes of this kind are of very frequent occur¬ 
rence, and are easily recogniz^ in cliffs upon the 
sea-shore.^ In inland districts, the fractures which 
cause these springs arc usually leas apparent, and 
the issues of water often give to the Geologist notice 
of ,Faults, of which the form of the surface affords 

► 

no visible indication. See V. I. p. 5G0,.Kote. 

Fig. 2. Section of the valley of Pyrmont in Westphalia. 
A cold chalybeate water rises in this valley at d. 
through broken fragments of New Red Sandstone, 
filling a fracture which forms the Axis of Elevation 
of the valley- The strata are elevated unequally 
on opposite sides of this fiucture. See V. I, p. 561. 
(Hoffmann.) " * 

Explanation of Letters referred to in this Figure. 

a. Kcuper, 

h. Muschel-kaik or shelly Limestone. 

r. Variegated Sandstone. 

d. Cold chalybeate Springs rising through a fracture on 
the Axis of Elevation of the Valley, 

M. The Muhlberg, 1107 feet above the sea. 

B. The Bonciberg, 1136 feet above the sea. 

P. l^ymiont, 250 feet above the sea. 

Fig. 3. Section reduced from Thomas's survey of the 
mining district of Cornwall (1810); it exhibits 

■ * Three such cases may be seen oa Uie bauks of tlie Severn near 
Bristol, in small faults that traverse the low cliff of Bed li?arl and 
Jjias ott' the N. K. of the A«st Passage. Sec Gcol, Trans. N. S, 
Vol. I. Pt. 11. PI. 
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the maouer in which the Gmiute and Slate near 
Uedmtli are intersected by metalliferous Veins, 
terminated abruptly at the surfaee, and descending 
to an unknown depth; these Veins are usually most 
productive near the juijction of the Gnmife with the 
81ate, and where one Vein intcraects another. The 
mean ^lirection of the greatest number of them is 
ueailyfrom B. IV.K. toW. S.W. They are inter¬ 
sected nearly at right angles by other and less nu¬ 
merous \’'eins called Cross Courses, the contents ^ 
of which usually dilFer from those of the B. and 
W. veins, and arc seldom metalliferous. 

The Graiiite and KiUiis and other ro<iks which 
intersect them, e. g. Dykes and intruded ina&scs of 
mure recent Granite, and of various kinds of por- 
phyritie rocks called Bivans (see PI. I, #/ 9. b. i\) 
arc considered lo have occupied their present rela¬ 
tive positions, before the origin of the tissurcs, 
which form the metalliferous Veins, tiiut intersect 
them all. (fieo V. 1. p. 5o0.)* 


* In Vol. 1. i>. NoU', a retcronce is made to s»onir important 
eb'4ervHtioiis by Mr, 11. W. Fox on tlio Fle< tj*o-mai»no<H' 

T^lach are now soin>? on in tho mines of Corn’waU, as being likol> to 
liiiow imporfttiit lisiht on tbe* nianner in which the ores have been 
introduced to metallic veins. 

The tollowing ohservafiona by the aame gunfleman in a recent 
coinmanioatioii to tho G-eologicnl Society of London, (April, iHSfh) 
appear (o ooutatn tlio rudiments of a Theory, which, when maturely 
tle> eloped, promises to oifer a solution of this dilKcuit and complex 
ProhJi'ni. 

Hit be admitted that tissurea may have been produced hy changes 
in the teniperaturo of the earth, there can be little dilKculty in also 
admitting that eleetrieity may have powerfully influenced the existing 
urrangemeut of the contents of mineral veins. How are we other- 
^ A to socouut for the relative position of veins of different Kinds 
>v^p|*e8pect to each other, and likewise of their eontetits in roferenro 
rocks which tficy traverse, and many othcF phenomena ob- 
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Plate 68. V* 1. p, 5fe. 

Section shewing the basih-shaped disposition df Strata 
belonging to the Tertiary and Cretaceous Formations, in 
the Basin of London, .and illustrating the causes of the 
rise of water in Artesian Wells. See V. I. p. 564. Note. 
(Original.) if . ^ 

scrvablo in them ? Copper, Tin, Iron, and Zinc, in eorabinati'otj 
wifh the sulphuric and muriatic acids, being very soluble iu water, 
are, in this state, <‘apable of conducting voltaic electricity ; so, if by 
menus of infiltration, or any other process, we suppose tiie water 
to have betm impregnated mth any of these mclallio salts, the 
rocks containing ditferent salts would undoubtedly become in diffo- 
rent or opposite electrical conditions; and hence, if there ^^e^e no 
other cause, electric currents would be generated, and be readily 
transmitted through the fissures containing water with salts iu solu¬ 
tion ; and decompositions of the salts and a transference of their 
elements, in some eases, to great distances, would bu tlie natural re¬ 
sult- But, on tlie known princijiles of Electro-ynaynetistn. it is evi¬ 
dent that such currents would Ikj more or less influenced in their- 
direction and intensity by the magnetism of the earth. They cannot, 
for instance, pass from N. to or from S. to K, so easily as front 
E. to W- hut more so than ft'Om W. to 15. The terrestrial magne¬ 
tism would tlicrefore tend, in a greater or less degree, to direct the 
voltaic currents throngh those fissures which might approximate to 
an east and w’est bearing, and in separating the saline constiments, 
would deposit the metal within or near the electro-negative rock, 
atui the acid would be determined towards the electro-positive rogk, 
and probably enter new combinations. Of, the sulphuric acid might, 
by means of the same agency, be resolved into its elements; in which 
case the sulphur would take the direction of the metal, and the ox¬ 
ygen of the acid, and in this way, the metallic snlpburets may have 
probably their origin ; for, if I luishike not, the metallxo 
supposing them to have been the, prevailing salts, as at present, 
would be fully adequate to supply all the sulphur required by the 
s^ma metals to form sulphurcts; indeed ipore than sufficient, if we 
deduct the oxide of tiii, and other metalliferous oxydes found in our 
mines. The continued circulation of the waters would, in time, 
bring most of the soluble salts under the influence of these currents, 
till the metals were ip great measure wpamted from their solvents,, 
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Plate 69. V. I,, p, 565. 

Fig. 1. Theoretical section, illustrating the Hydraulic 
conditions of strata disposed in the form of Basins. 
Bee Vol- I. p. 666, Note. (Original.) 

Fig. 2. Theoretical section, shewing the effect of Faults 
and Dyke's on nrater percolating inclined and per¬ 
meable Strata. Sec Vol. I, p. 566, Note. (Original.) 

Fig. 3, Double Artesian Fountain at St. Ouen,, near 
Paris, raising water to supply a Canal basin, from 
two strata at different depths. The water from 
the lowest stratum rises to the greatest height. 
See V. I. p. 562. Note. (Hericart de Thury.) 

and deposited in the l£ast and West, veins, and near the rocks to 
which tliev were determined hv Ihe electric currents/* 

In a Letter to the Author upon this subject (June ‘JO, Mr. 

Fox. further remarks: 

It should he observed that in projiortion as the deposition of the 
metals proceeded, the voltaic action must necessarily have been 
considerably augimentcd, so as to render it liighly probable that the 
metals were chiefly deposited at ratJier an early period in the liistory 
of the containing: vein^ ; and their intorsoctiou by other veins seems 
to strengthen this probability.** 

Mr. Fox has found by experiment that when a solution of muriate 
of Tin is placed in the voltaic current, a portion of the metal is de¬ 
termined towards the negative pole, whilst another portion in the 
state of an oxiile passes to the positive pole. This fact appears to 
!4in to afford a striking; illnstration of the manner in which Tin and 
Copper have been separated from each other in the same vein, or in 
contiguous veins, whilst tiicse metals also very commonly occur to¬ 
gether id the same vein. 








I. Restoration of Dinothtrium, sec p. 603. 2. Head of DinoLherinm 

gignnteum found at Epplesheim in 1836. See Sup, Note, p. 603. 











Skeletons of fossil Pachydermata from the Gypsum of Mont Martre. 
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Ctiiiilal Vertebra of Megatherium. 





































































Ichthyosaurus Inter/nedius. 
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Ichthyosa uru& Tenui-ro^tn'^. 



















Articulations of Vertcbrte. 
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Skeleton of Ichthyosaurus containing xcithin it scales and digested boytes offishes. 














COLOLITE. 

mthe Lithographic Slate of Solenhofetl 







i? Inckea. 


Head and Jaws <y* J*lcsiosauru9 JJoUchodeirus. 


d e a d 



Compound sterna costal Ares JPlesiosaurus JDoliehodeirus. 









Head ^ Miimaunu/rom Upper Oetac«m,fonmtim at Maeetrkht. 
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Teeth and Banes of Iguanodon and Iguana. 
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Crooodilus Spenceri from I. if Sheppey. 




Teleosuurus. 


3 . Steneosaurus. 



Fossil Turtle from the Slate of Claris. 
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CtCTtoid .■ 


Cycloid.\ 














Fossil Aspidorhynchus,from the Jura Imestime of Solenhifen. 

Examples of recent and fossil Sauroid Fishes. 





Amhlyptertafrom the Coal formation at Saarhrvck. Half nat. size. 
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Teeth of Pt>rt Jackson Shark. Cestracion VhillippL 
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VarioMs fotul forms of Tci lh In /hc^famifp of Sharks IJ. Palate of "Ray. 
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I^tacrmites Briareus. 

From the Lias at Lyme Regis. 1 . Nat size. — 2 . 
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Fmail Tree found progtrate in a Coal Mine at Swina in Bohemia. 










Remains of Plants, of txtinct Families, from the Coal Formation. 
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Longitudinal and tramverte Sections of recent Conifera magnified 4100 times* 























PI r>7. 


riff. I.* 

lAustr 

Purbeck 

beds. 


Burrstone. 

Dirt bed, 
black mould, 
and pebbkt. 



Vakareous slab' 
of J'resk n'otrr 
formation. 

Temporary 
dry land. 



Marine 

formatbnt. 


Section of the Dirt-bed in the I$le of Portland, shooing the subterranean t anaimt 
qf an ancient Forest. De la Beche. 



Circular ridges and depressions on the Burrstone, in the J. of Portland, round an erect 
stump of a tree, four feet high. Sketched bp Prifessor Henslow, 1832, 



Section qf the Cliff east tf Lulmrth Cove, Dorset, Buckland. 
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Transverse section of Zamia 
Horrida, Scale 


Transverse section of a young 
Trunk Cycas Mevoluta, 



Trunk of Ct/cadiles Mef^alopht/llus^from I. of Ptn-tland. Scair i* 



Tran^erU section of the Trunk of Cycadites Megahphyllutfrom 
I. Portland. Scale i 
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Trunk of Ci^cadiles Microph^Uus n ilh buds in the axilla of the Petioles 
from J, Tor I land. Scale 4 * 



Sections of Buds and Petioles of Cyeadites Mieropkyllus from I, Portland. Nat. size. 
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Mii^nified iCctioHs of Petioles itf recent and fossil Cycadex- 
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Endagenita Echinatut from the Cnlcatre groiiur near Smeions. Seale i-. 


























Siturinn Stfstem, (Murchiwn.) 1. Carboniferous Si/xlcm. (Conubeare.) 
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Faults in ike Coni formation near Newcastle on Tyne. (Buddie.) 
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CefiptrLtits - 

Section shewing the dU/UKition of the metalliferotu Veim ncor Redruth in CornwaU, R. Thomas. 
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Section sheuing the cause of the rise (f water in Artesian Wells in the basin of London. 
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SeetioM illuitrating the Theory of Arteeian Wells. 


















IKDEX. 


.4ci.SS>.s, » genus of fosiiil shsirk#, i. 

yae. ' ' - - 

AetinoeriuUea, 30-daetyI.us, JVliUei’s 
u.storaliun of, i. 42M. . 

Adapis character and place of, j. 82. 

VgAssia, hit’ KjeogTiitioa oi' the scales^ pf 
hshes in copn)lite8> i. J91-; on caused 
of the dfiith of hshest,' i, 123 ; on cn~, 
giuot folohtes, j.300;oft Glaiistiir-' 
tle,i, 2o7 j his elasBiiieation aflishe^), 
i, 2t>H; tlucumpots eotuagned to Uim 
hy Cuvier, i. 207 ; his uetv orders of 
tisbes, 5. 270; geolo'gicai re¬ 

sults estahlblK'd by, t. 272, 373; 
hi.s DOW ai rangetuent of IVIoiite Bblca 
fiftht's, ). 2B5; bis discovery of he- 
Icrnnitps with ink bag^, i. 374} on 
tiiii hibtterai structure of. raiiiatetl 
anuuaJs i. 410. 

1 gcrnis of trilabites, i. 391, 
f'hstadt, piorodaetyJes found at, i. 
23 i. 

%, fot .il fish<>.<i of, j. 285, 

AlJ.io, Mr., his paper on Antrim be- 
jomaito',. i. 377. 


ainniobltcS; how different from nau¬ 
tili,,363/; Von Bach's theory of, i, 

, ■’ 1^2 fuses of lobes aiulsaddlos io, 
h 354 i'conciudiugobset'vattonsapon;' 

■ i, 356,r-^57 ; probable place,of heart • 
, hi, ii- 58. 

An^ihicas, palatal teeth of, i. 381. 
Animals, fioal cau.se of their creation,' 
i, 101 J lov\ot rliiSi-cs of, predomi- 
• nate iu eariior strata, i. 115 ; extinct 
races, how eounrxitell with cit>atitxg, 
species, 1. 581; cp'uses of their sud¬ 
den destruction, ii 132 ; small u(tm« 
beradapted fot domestv'ation, i, 100; 
lerreslnal, how hutu-sl in, strata of 
fresh water and atari no formation, i, 
128. 

Aiiirnnl <*njoymtniT, one great ubj|9Ct of 
cn ation, i< 29.3, 301. 

Animal kingdura, tour great divisiph&of. 
Coeval, i. 51; earlj' rol^tonsof, i. 87* 
Aiiimal life, extent of ujibn oor gloW* 
i, 102 ; progressive stages of, 115;' 
ren,ams of in secondary strata, i, 73. 
Animal remains, mo^t instructive evi» ■ 


Ambt'i, fnij-iil resin from lignite,!.520. dencos In geology,i. 128; preserved 

Amhlyptnuf, fossil genus of iishes, i. chieHy by agency'of watc-r.-i. 125; 
27.8. . Arioclidans, fo«&il remains of, i. .387. 

Anutionstc.', foraoed by cephalopodous Anniag, Miss, her discovery of ink ba^ 
moilusks. i. 333; characteiistic of within horny sheatta of beleninite, i. 
dilil'ierit forniAtions, i. 333; gwlo* 374; her aliscoveriee at Byrne KogiS, 

gic.’ii ilisliihutum of, i. 331; ceogi'u- passim; her observaiiotison tsonnec-‘ 

piiical thtto, i. 335; extent and nuru- tion of lignite watli pentacrlnites near 
lier of species, i. 334 j siiHiof, i. 334 ; Byrne,' i. 437; her discovery of fossil 

sub.gonera of, i, :134 ; shell com- pens and ink of Boli^o. B 304«,. 

poard of three p^rte’, i, 335 ; oxter- AaopIutheriuTiifOharnn^tnnd place of, 
n.tJ shells, i. 337, 338 ; outer chain-. i. 81- ' - . 

ber contained the animal, i. 337— Angtico, Mr, W„ his discovenr of in- ‘ 
3311; douUo fuactious of shell, x. sects in coal fopnatU^h, £. 4(j^ ; m^i- ■ 

330 ; contrivances to strengllieii galrcixthys, &c; found iA' C^brobk 

.shells, j.339-^44; ribs, atchilectu- iB 43.'' s ,/ 

ral disposition of,‘i. 341 .transverse Ant eat^^umenis Ukc that 0ln3.dga- 
pIatos,uaeoftbeirlbHated^dges,B344 fc 164* , 

■r-349 ; coxapouptBintbriialarohes, i. AdthrhtE'dtheiStttai ^aracter^ajad 
349 y Biphttijjcfe., or'^n of IvjrdtiitHTic ; of,i, ^ ^ 

adjustment, h 360> 30lbjvlsiph'un^ld».’ Apiocitoites, 6r']^ar eD0daitd,'|VliUer'a' ‘ 
occasional, state pioserijafioia*: B' ' reston^en bf, 1. ' 

361, 363 srphuueler p^ced,;4lffe- j^iaohaidaois,'’Iwor'gr^t,, 6f; 

reUtly frorn tnat f fostii,,.i;',405r 

niphttocle, 17f. Fj»^\ana|^s„;of, d» ra.iar.w:'; 

i. 3.52 ; air chambers, more oqiwplj^x ■' wafer, B557 j,^ 0a ? 

xfi. amitumites tlytn in nautili, B wP'i ’; . .. ’ 



iVZ 


1ND£%. 


A faun's m/A»asiJ it coal formation, t. Baker, Miss, beTcmnite in her colle**- 
4&0 i pccuiiaiityi.n strnctme of, i. ' tion. i. 375, 

436; fossil tranks near Jialinburgh, Bakewell, Air*, his views of the extent 
i. 4B7 ; fossil in Lias, L,487 ; loca^ of auitnal life, u lOU 
lilies of living specicR,. i- 488. Balistes, spines, action of, i. 291- 

Ar^onauta, its origin still doubtful, i. Basalt, various phenotnena of, ii. 6. 

313. Basins, strata of vaiious ages di«r -^a 

Armadilto, habit and dktiibutionof, L in form of, i. 527 ; mcchaflic<n ope^ 
144; fore-foot of, ad^ptetl for rations prancing, i. 528. 

as in the wie^atherium, L'l54 j tmny Bat, toes compared wifo tivose of pte* 
armour resembling that of megathe- rodactyle* u-231. 
rium, i, 160—102. Bears, b<)|tesof,,m paVes of fleiniany, 

Artesian wells, method of oblniniog, i, Ae. i. boues of, in caves near 
561, 568; examples of action of, i. > Lifige, i.597,. 

562; whore roost available, i. 563 ; Beaufort, Captain, on bottles sunk in 

cause of rise of v>atef in, L 664^^—567 ; the aea, i. 346* 

teroperature of water ih, i, 567; .ex- .Beaumont, M. Elie de, elevations ob- 

tensive application of, i. 568 ; Chi- served by, ii. 6. 

nese manner of boring without rods, Beaver, chistd-sbaped structure of its 

i. 568; great iinpottanco of, h 669* incisors, i. 149. 

ArtU’ulala, earliest examples of, i. 62 ; Becquerel, M., on crystals produced 
remains of fossil, i, 386; four classes under iuflueuce of plcctiical currents, 

in all fossiliferousfonnationa,!. 412; 

cltaDges in fouuUes of, i. 412. ’ Beechy, Cantalni ammonites found by, 

Artois, aitificial fountalus jn,. i. 562— in Chili, j. 336. 

566. Beeiles,rcnmnsofinGoliticsc;rie?,i!.78- 


Asaphn^i, i> 391. 

Asttphus eaudatus, fossil.ey«s of, i. 
39A 

AKpidorbyoebus, i, 276. 

AsterophylUtes* abundant in coal, _i. 
479(/. , ' ' : 

Atmospheric preesvire, sodden changes 
of fatal to hshes, i. 126. 

.Atmosphere,functions of in cirmbition 
of water, i. 557, 570 ; aucient srtato 
of illustrated by eyes of fossil, trilo- 
bites, t. 402. 

Atoio.s,_ ever regulated by fixed and 
uniform laws. i. 11; uUbuato, indi¬ 
visible' nature'of, i. 676. 

Audouiu, M., wnng of corydaKs in iron 
stone discovered by, ii. 77. 

Auvergne, eggs in lacustrine ferma- 
of,i.'86; ftKsil animals found 
in facustiitto tomatioiU! of, L86; 
extinct y^canos of, U.,^,ijadasi® 
iu formatitHMjl^ • 

Ax is.of rbtatfon^ coincidc^i^^|p|khoi!tcr 
diameter of'tl»e globe, . 

"a , , 

BABBAts.F, Prof., on the obligatron of 
the mtgulfet fo tl>e phUoa<;iphcr* i. 

. 591., ” ^ ■ 

Bacon, Bon^y/his view of the.4iatinct 
provinces bf'reason and revelatioft,' 
1.589. . ' . . . 

j^BucultUt, chai'actor and o»fonl. of, i- 


Beetle, converted to chalcedony fioin 
.lajpan, ii. 78. 

Beetle stones, frotn coal shale, near 
Edinburgh, i. 199. 

Beginning, roCiining of the word in 
Cc'P. i. 1. i. 19, 21; proofs of in phe¬ 
nomena of pjiinary stratified locks, 
i, 53; coiJclu.s}on.^ respecting neces¬ 
sity of, i. .58; existing ami /jxli.mt .‘^pe• 
cies shewn to have had. i, 53. ho, 59; 
geological evidences of, i. 685, 586, 

Belchcrj (hiptain, bis observations on 
iguanas, i. 243. 

Belcher, Captatu, ammonites found 
•by, in Chili* i* 336. 

Belemnites, - geplogfoal extent of, i. 
371; writers on the subject of. i. 
371; structure and uses of, i. 572 ; 
a compound internal shell, .i. 372 ; 
fchambeted. portion of, a died to Kau- 
lilus and Orthoceratite, i. 373; ink 
bags connected with.^ i. 373, 374; 
causes of partial pfeservation of, i. 
37?; its analogy to shell of A’auti- 
4ut;and to interual shell of Sepi.-!, i, 

- ^7i8i iftfgig numbj&r oJ'-species of, i, 

Bbtemho>4|t|ua,p9f4pc^ family of 

Betrtfoy, his contradiction of the, epi- 
cucegn ofiaT 0 m.<t, i, 679. 

strata formed by the action 
. of the wind io, i. 127. 



INPllX. 


Jk 

in 4kcln^oi^alk 


I Vi 

Ration at^ i. 75, 

f t 

iTi, reUgious end of 


stnjctaire of ctmife- 
rai iikU; oyoiwib®, i, 484 ;■ ^'seeiion 


Becqnerel, M,, Jns rcducHon of motttUio IJtom, ooal 
of^s by cteclro-chotnileal ap|>aiatus« 491’. 
i. 617. ^ ,r . Broiighatn^ Lb* , ^ 

Jierkley, l{i^tio|>i on sei^hlo'dciiioo- study of natutnl philosophy, i. f>91. 
stration of the esMooe'e^^'of, an fnvi<- Brown ooaf character and extern of, [. 
sible God, i* J99. , 508. 

JBerthier, pyihgenous'^rystal^roadd hy. Brown/^Jr. ItbWrti oh distribuh'on of 
'r,^9- livW'Jems, discovery of 

Bible, jovoais nothing ot physical'sci- l ..t 

etwje, i. 14, ^ ‘ , 

BUia, fossil infusoria found, al, i* 610. 

Birds, extent of fossil retnains yf, i, 

86; fossil footsteps of in Gouneeti- 
cut, ii. 39. ^ " 

Bldinville, M., his m^oif on btelem' 
nites, i. 371; hiivtea'soningrcspcctiag 
befeumites confirmed, i. ,375; his 
proposed account of fossil mammalia 
found near Simofro, i.'6t)2, 

Blomfield, Bisljop, on fonnectiou of 
leligiou and scicur-e, i. 567. 

Bohemia, plants preserved in. coal 

mines of, i. 468. - ; ^ , 

Boon, brown coal fonui^ion iitar,-'i. 

509. WT 

Botany, its importance to gt'ology, i. Buckingbaw, Duke of, pleeiosAuTus in 
110 . ' - . his cqllechoa, i.-203. 

Bom'*, iVI., his map of Enrope in ter« Buddie, 3Jr., hia o^ervations.on utiKty ‘_ 

tmry period, i. 77. - ’ of ftujffs. i. 544; !«;» depojtjf pi,ana, 

BoMmxlendvon, character of, i. 475. and sections of "coal inin'es itj-the 

I tow or bank, Mr,, his fossil fruits from museum al Newcastle, U. !J14. 

the Loudon clay, i. 614. Jiudo, .strat.1 of drifted sanri: #t,,i. 127. 

Bojle. Mr., on distinct provinces of Buds rietrlfied on trunks of cycadites i. 


i. 4J^,B14j name of podohai'ya sug* 
gestsid. by, i. 504; his discovery of 
fossil spiral vessels and h"ac«aof‘ ex- 

. (ravasated gum in fossil cVeadites*. 

ii, 100. 

Bntck^ahh.' Mj' .Von, his desetipUott 
amj iVppitcatioti of Arfcsiuil wcftsl i. . 
565, hm. 

BrnneJ, itfr. jhn., his experiwent in a 
diving bell, i. 181. 

Urtnssels, fo-ssil erhys at, 1.256 
liiickeberg, ooatin Woaldeu fornfatioh.'^ 
at, i,,6o0. ' 


natuiol and iTvcalcd religion,!. 589. 
Bradford, apiocriuitest found at, i.^429. 
Braticlijpus, how allied to tnlobites, i. 

39J. . ' 

Braun, Brofossor, of Carlsruhc, bis list 
of the plants of Glningen, i. 510, 
et spq. 

Bientibnl, Artesian wellaat, i. 564, 


500. 

Buenos Ayres, megatherium, fouhd 
near, i. 142. 

Uufonites, teeth of pycnodonts, i, 261- 
Burcbellj.Alt., his olwervations on tins 
scales of seipeuts, i- 268^ . 

.Burdie House, fo.ssil fishes'and plants 
at, u 275. 

Bnaicrip, iMr., bis obsfkvatSons on Kv- Burnet, his opinion dn the AiF.03.tic cos* 
ing iguanas; b -237, :242; on new «iogooy;’i. 9, ' , , 

species of brachiopoda} i. 296; on . ' . ‘ 

crustaceans from the’’lias at l.yine, CAiTH!Vfes.s, fishes in siahiiof, i, 25tL' 

i. 369, Calainite, gigantic size i.dh<r;.cbdract*? 

Brdngniart, M., Alexaadtfe, bis account of, u 460. • , ' , / 

of the b&biu ol’;Farle,'i. 76; hb bis- Calyji^ j. 39l. '''. 

,‘tory of trilo^qs, K 391"; -on erect' C. stc^dan weltfl'4it, Ir S67, 

position oLtr^ln ihkooal formation CartJ^ "'fosjsil in 3.'Sheppey, i, 

of St-151x0600/1/471. 519*^ , ' 

.. ... . ... ' formatfon 



J'drmatiunSjit’49l;o»»igiHaf«J,l;616- • .voftiisli 132. 
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Causes, five/cb^sflv ioshrutnental in 
producing’ the 'acft»al condition of 
' the glol>e, i. 9-7^* . 

Cautley, Captain i fossil animals disco¬ 
vered in India hy, i- 600. 

Caves, remains of animals found in,f i. 
04. . 

Cephalopocls, Qafnivorous, their use m 
stibmarine • economy, i. 300; their 
e.t:teiit in different fortnajibna, i. 300, 
Central heat, theory of, consistent with 
the phenomena of die surface of the 
globe, i. 40. 

Cetitiina vulgaris, horny dorsal spines, 
i,“290. 

Cestracionts, spb-faroity of sharks, i. 
287 ; estent of, i. 287 ; only living 
reprcsentalivc of, i. 287..’ 

Cestracion l*hillipi, i. 288 ^ bony spine 
of, I 200. 

<.?€tacea, remains of, to pliocene ahabs 
i. 92. 

Clmlk-fliots, remains of infosom disrsp- 
verctl in, i-'612. 

t'halmeis, Dr.Jnsview^ rcspee6ng the 
Ulosain cosmogony, i. 19; ciiriiitleui- 
tions of the geological argumtnt in 
behalf of a i. 695. 

Cbarnbcred shells, proofs of design in; 

if 3l0 ; why particulaily selev-iod, i. 

' 311; delicate hydraulic instruments, 
i. 311; examjiles of rotvoce-sion in 
animal, i^ucture, i. 312 ; genera of, 

* allied to nautilus and ammonite, i. 
361 —370, 

ChamclootJ, cause of chan colour 
of its skin, i* 604. 

Chantrey, Sir Francis, drawing made 
by, with foi&sil sepia, i. 305, 

Chaos, word borrowed from the Greeks, 
its meaning vague and indefinite', i. 25. 
Cheropotamus, eharacior and place of, 
* i. 82. / 

Chimera, fossil species discovered by 
the author* 2,47. , ' - 

f;hifottierlm)a;^dot!.lep9 of iii Saxony, i. 
2^r’‘"de^th'^ by Dr. llohnb^um 
ftwj i. 264|^^ably 

ilUcd' m matsnpiaUa. SHh ; ae- 
eompaniedby ^tiioctracw^i^d., 
Cblamyphoras,. habit and Jdfelrilmlion 
pf, i. 14^ ; fore'-tbol adap^ for dig- 
ffW.'i.' 154 ; armour of^ nfco that of 
ttie .Me^tbdrioWj-i. i59» 160,162. 
CVm;' Ids atg^rbent agtiliWit the 
-ctirean IhWjtV of atomai u,678. >' 
.Ctndamonmm^m brovrtfcoal nearBow*. 

Cl^^nt, liroes'torte of,, (ojftfedrwith 

i. 119. ' 


Cleveland, imperfect coat ift oolite for- 
madon of, i. 76, 491. 

CUmat©, heat of, .indicated by fossil 
plants and animals, i. 88; gradually 

' decreasing tem|)eratiirc of, i. 93. 

Clio borealis, swarms of in Northern 
Ocean,!-384^' 

Closebufn,gigantic Orthoceratite Kami 
at, i. 366. . * , . 

Coal formation, Forster’s section of, i. 
64 ; iron orC bnd, Utne in, i. 65. 

Coal, when,'whereVaiid how formed, i. 
64.67 its economical value to man¬ 
kind, i. 66; proofs of its vegetable 
origin, i. 4!34/ 456 ;■ complex hUtory 
of,“i. 481 V slagwi in the production 
and application of, i- 483; tcitiary 
brown coal or lignite, i. 500, et scq. ; 
proofs of design in the dispositions of, 
' 1 . 524 ; grand supply from strata of 
the,carboHlfetous6rdcr,i.624; phjsi- 
cal forces employed to remler it ac<-es- 
.|itde to mati.i. 525,628 : advantage 
of in ba&ins, i. 526, 

527t‘‘l?|l^hes3 of beds of, i. 529; 
remarkable arcutniilation of, i. 529 ; 
associated with iron 005,1.629, 
adaptatiMii to putpos.es of human in¬ 
dustry, i. 531'; inestimable impmt- 
anCe of, i. 634; niechantcaJ power 
derived born, u 531—535 ; im¬ 
provident and gratuitous destruction 
of iioar Newcastle, i. 536 ; early 
adaptation of to the uses of man, i. 


33 ?. . 

(‘oUini, pterodectylo figured bv,i. ~23. 
ColoJites\ fossil totestines of firthc-3 dis- 
coveicd by Prof. Agassi/., i. 200; 
found by 'Lord Greenock iu coal, 
near Kdiuburgh, i. 199. 

Comalula, habits, of, and restmiblance 
- to pentftcriuite, i. 418, 433.^ 

Combe, definition Of the term, ii. 106. 
C.onchifers,' mforior to tooUvisks that 
construct turbibuted shells, i. 296 ; 
orgaas of sight pbss 6 ' 4 s»;d hy, i. 605. 
Concholoirv, iniooafknt to geology, i. 


♦^ HI- 

Connecticut, fossil footsteps of birds' in, 
ii. 39. : 

Cottybeare, Rev. 'Vyi. !>-* his sections 
actodt^ TBUglaud, ». 4; bis report on 
geo1o$. lb Britfeb Association, i. 31; 
his ftimbhf.aftd of Uuropei i. 77 ; 
oa pfo^efivo piroyiaioris for the be- 
.nfefit fef 1096 fi-bra 

his platosobiehfliycsaurii xk 176; bis 
observations <mthe,of ich- 
thyosanmr'ii 177; on the articdla- 



tion of thorettebrsp in iqhthyosaui ^, 
i. 179; his remarks on the patidles uf 
ictithy<^turus»i. ; his restoration 
of piesiosaura.4,i. ^04; hU mfcrences 
coocsrning plesio6a«/U8, >. 'ail»^^^» 
hb observations on faults, ;54^. , . 

Comferse, date of tiieir oomi^nb^hieBt,' 
ip 408 roicfoscopic 
4k(4; peculiarities in struofot^ ofi i. 
486; ifeological ejc^iJt i. 485, 
489; fossil referi^hs to,e? 9 ^ting ge- 
Qcra, i, 488-; fossil in erect 


trt)«3s. 

'm 

tvy. 


CHooid^^pjgeo^^ic^^Stoporta^cc of, 
i. 4l6,'430} ;tiatore and'cliaracter 
of, n 417 ; mist remaria hit*, genera 
. of, u 41?}'living species rtuc, u 
418 ; abnudanvo and importance of 
fossil species, ji. 4 f9, 430} anatomi-*. 
cal .stiucture of, i. 420; feprodac- 
tivei.j^pwej'a of, i, ^21; eaily osttinc- 
tfon, o^f- toaiiy speews awj geneia ,}, 

430< ' • , , . _ ' 

Cfoetpfilieft.ifoi; 'fossU jEB tn'* '<dV »•. ^4^ i 
' slender ,chsract^'of i‘.‘ 2$0 ; 





usjwctes, 
vierV observations on, 
imrahef of living and. fossil species 
of, Y, 252; denlilion, provisions ist 
mode of; i. 254; foasi! forn.s of, at 
variance,with all theories of graih.atl 
transumtation or dcvelopcinen't, i. 
254.". , . 

',Vi y,ari- • Crosse, Mr., artificial crystal*, made b}’, 

''tefKfor i, 699. , 

oriiau'iciir.ri pni po$e.%' ■^'^9 ■ con- Crusstaceans, ettenl Vf fo.'.sil'remains 
elusions from discuvciy of, i. 202; . of, u 387. , - ' • 

ill coal forwatiiui ueai; £dinbargb,i. ' Crystalline rocks, influenced by' ehe- 


Coprolites}, dewfiptiott of, i, 188; ex- 
lensivo occurrence of, 4» ^89 ; found 
in slceh'tons of iebthyasauri, i. 190; 
marks of mucous-membrane on, i. 
194, formation explavi!p«1, nets, ■ 
indicate tlie food of tch^*ypsattri,aod 
character-of their witostipal, canal, 
i..l97i derived froip. - " 

ous fonnaliona, i..lS 


276; pseserved in bmly of maempo- 
ma, i. 284. 

Coral, secreted by polyruis, i. 442; 
revfe, i. 't44; their itmueuce in the 
formation of strata, i. 446; fossil, 
inference from their state, i, 116; 
rag. extent of, in conolies of Oxon, 
Bucks, Wilts, and Yorkshii^i i. 415. 

Coni'cockle lauir, tiaek* of toifoises 
At, i. 259, 

Cornwall, amount of st^nt. power eni- 
ployed in, i. 534; invasn’.n.s of-by 


nitculand f4ectro-.rHagpeiic foreek, i. 
36 ; eight diotioct varieties ,37; 
uieir. position booeath atratifled tocks, 
i. 42; pfobable^igneouj.'oti.gitt of, i. 
39; gta^latiOins;’ in eha^S^er of, i. 
41; proofs of iotenttoii iVi pheno¬ 
mena of, t. 45 ; proofs of 'design -af¬ 
forded by, i. ,674. 

Crystals, definite forms and wmpoi 
, iitio^ of, i. 575-;r577; component 
tnofdculea of, i. 574, 37? ; jaftitioial, 
obtained ui the humid wayi i. 699. - 
llteooidean order of ||kiies, i. ^pO, 
Curculitmidsu. ih iron, -stonj^. of Coal- 
Corydalis, wing of,^ found ia iron broolc Bale, i. 409- ■ ’ 

stone, of the coal formation, i. 410 ; Cuttle , fish, siructuto ^d bab'ds ,of, t. 
ii; 77. . 303; internal ink bag Of,h'S03- 

Cosmogony, Moeaic,' the autboi'a inter- Cuvier,'bis coueluwonf w^if O^bnic Hfo 
pretaifon of, i. 20, . ^ ‘ bp nbt t^isteil frora. ht^^¥*>,- 59^ 

Cotta oft fossil afboresceftt fern*, i. his account of the 1* 

465. ; of''ai^oieribs, at 

UfoiijW^rtre, 83 ; his 

^toafonali for a wftjtk, bn^ossU l[s.b^'to' 
M-< Agaii^w, J, 200^ 267,} ^is conj^- , 
- tore cpncfyailog p|esipsattrtis* t* 2^.;' 
bad .J^asfeip^ iSi'^PO spj^es 6 t 
liyiog.'bahefy L'26S;' perj^flon of " 


^ri^cd sand, i. 127; disposition of Ctet)oideaftordw of3|ikiies,ir27^- 
metallic veins in, i. 550, fo irnn cMni ,\r i 


Crag, in Norfolk, gcblogica! place .of, 
' i-179, ^ . . 

Craters, varipus p6ejwtpena of, it. 8. , 
Creation, Ttfosafo account of,-, accords 
with nutoral pheuomi^tu^, 3,'. 13 j 
prior to day oiMbaaic . cosmo¬ 



logy, i. §9. 


Cycadb^i' s^wiitii . bf tlfo' 



IK! ■ ( . H"*®*' 

iwondaty iri*, \ «0, 491! nw-. lVe.l.ayw, W* fivWon of tertiary streta, 

. . . .A-_-ji I, 78 » 


ber and extent of^ecent ana foswi 
species ,!.491 jt -leaves fossil in oolite 
of Yorkshire awl at Rtouesfiold, i.^ 
492 ; in coal formation of .Bohemia i i* 
492 ; h'ahitamlstfuctnrcof 4 .' 492 ; ix^ 
termediate cliaractcr of, i. 493 ; fossil 
on the coast Kij^Jorsete i* 494 ,; peCU" 
liariiies in siruiinre of trunk of, t. 
494 , 49 ( 5 ; mode of increase by buds, 
i, 499 ; liek supplied by the disco¬ 
very oC, i. ' 602 . 

Cycadltes, once natives of !Lnglattii, t, 
495 ; roycrophyllus, microscopic 
&U-ttcturftof, 497—541 ; megalojjUyH 
lus, buds irv axill® of scales, i. 600 
reseroblafrce of fossd and living spe¬ 
cies;!. 501 . it \ r - 

Cyoft? revoJuta, buds on trunk u 
499 ; circinaiis, height of, i- 494 . 
tlycHoidean order of fisfies, i. 270 . 
Cypris, microscoptc shells of, in eal- 
iW formation, i. 118 ; in poa! for¬ 
mation near Edinburgh, i. 275 . 

T>Ai‘El>it<lw, scales of, i. 282 . - 

D’AUon, his fegures of megallienum, t. 

142 .'. 

Dann^tedi, loraains of inamnialia in 
museum at, i. 91 . 

Parwin, Mr.O., luegaiherium found by, 
«. 20 ; his observations on the Cor- 
diUerast of Chili, r. 549 ; new fossil 
animals found in S, Anicrica by, i. 

603 . ■ ' . , 

Dasyums, fossil, in Auvergne, i. 618 . 
Dauheny, Dr., on cause of thermal 
springe, i. 570 ^On indivisibility of 
ultimate |>articles of rnatter, s. 5 j 6 . 
Days, suppOKcd ifi Imply long penous, 

1 . 17 . 

Pax, shells* found at, i. 357 - 
Death, certain, desirable for irrational 
animals, i, 130 . , 

Pekay, .Piv, diiscovered cojirohtes in 
Hew'jferseyv i. 190 . 

Pe la Peclte, his belieh rn pccessive 

creations new “*® 

figures of ichthyosauri,'rtiMvo? on 
diiferent specific gravi^ of shellsy.t, 
302 observations on living pol;^p»s 
of iutyopl^tlia* t. 444 .; observations 
on' 'gc*teta of-^ coraUi in transition 
rocks,!. 445 ’. 

Paluge, lVlo.saic stratified jrocks not 
duCed by, i. , 1 ’ft. ‘ ^ ‘ . 

pepteHi^n/ pwmfe of va 1 . BOjftlamt, 


Peshoyers, HI*,’ on Faluns of Tour- 
mine, 1' 90. - . ' 

Pesmarcts, memoir on fossil‘'crusui- 
ceans, i. 388. 

DcitrituSi^ origin of »tra,ta from* i* 42. 

Development, theory of disproved r by' 
geological phenowuma, i. 54; theory 
of opposed by Cuvier, i. 87 j defini-* 
tion ofv i. 585. 

Pillwyn, Mr., hi* paper on traclich- 
p^.298,30D, ’ 

Piluvium, animals immediately pro- 
ceding the formalion of, i. 96. 

Pinotheriiirrf.largestof terrestrial mam¬ 
malia. i. 92; found at Kpplci-hcim, 
in HiuH'une strata, 1.^135,^130 ; des¬ 
cription of bv Kaup, i. 136, 603; oc¬ 
curs in France, DavarU and Aus- 
tria,i.l36,601 ; gigauteura, eighteen 
feet long, f. 136; shoulder blade of. 
like to of, u wol4, i. |.36 ; uses of 
tiisk»'i|i|||L4-lower jaw of, i. 13S; 
molar nip of resehible those of ta- 
pirs, i; ; an aipmtic hcrhivoious 
animal, i. 137, 139; adapted to a 
, lacustiine condition ol tho earth, i. 

' 139; foassl head of found cadre, i. 
$03, FI. 2'; localitie-s and description 
of, ii. 18 ; proboscis and claws of, h. 
19. 

Pirl ited, soil of subten ancons forest in 
Portland, i, 495, 496, 613- 

Ptsluibing forces, beneficial resxdts of, 
1.539-641,648. 

P’Orbigny, M., his classification of ce- 
phalopodon® mollusks, i. 382 ; trilo- 
bitfts and shells found in the Andes 
by, i. 389. 

Draco volans, has, no true- wings, i. 
"225« 

Puff6noy, on iron .mines in the Pyre- 
nce.s, i. 649. 

Pujardin, new class i?f rhwopodes dis¬ 
covered by, ii. 64. 

Dumfries, fossil foofstepa near; i. 259. 

Duncan, Dr.,, his discovery of fossil 
footsteps near Oumfries, i, 259. 

Durdham Down, remains of reptiles at, 

i. 115. .. . ■ i 

Dmham, salt springs »n coal formation - 

near, ■ 72'. ' . ' - ' 

Pykesi inieritect strata of cy^ry age, t* 
48 ; gfadatioM of frotn lavk Jto gta- 
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Earth, clUtribBtion of the tiuiterjals of, 

i. 5': theory of, much ad^aincetl, hat 
not yet perfect, i. 12; jtwo dfetinct 
branches of its history, i. 34 i origi¬ 
nally fluid from hear, i, 39 j advan¬ 
tageous' dispoffltious of its matcriabj 

•• 98 . 

' Varihquakes, ^trtficial agency of in 
th.- economy of tlie globe., i. 540. 

Echidna, has fiircula and ckivtcles like 
ornithorhyncbus,' i; *182, • -' 

Echnldan^, geological eiitent of, i. 
416. . 

Eeldnoderms, fossil, bilateral structmc 
of, i. 415. 

Edwards, Dr, INlilne, catiso of drange 
in colour of chameleon’s skin disco¬ 
vered by, i. 604. . 

Egei ton, Sir Plulip, his discoveries near 
Ncwcasde-under-LiiiHb, on 

loochaniscn of atlas And eetvical'vef-, 
tebfin of iiihtbydsaurus, d, ^4--36." 

Eggs, fossil, of agnatic bhds, i. 86, ' 

liljrenberg, his disrovoriea’ af.,livittg> in¬ 
fusoria, i. 146, in, 

asUjiia-s disooveredby, hjRnff his e3C- 
tensivfc discoverieis of fossil infusoria, 

j. 610. 

Elements, identity and functions of. i. 
36; proofs of design in, i. 571; ever 
re^il.ited by same laws, L 577; 
pilmoidial adaptations of, i. 673 j 
adaptation of to vegetables and ani¬ 
mals, t. 579. 

Elevation, general history of, ii. 4; 
di'v lands formed l>y, t. 43; pi oofs 
of in t. J’Ojtland, i. *495, 496. 

Elevations, number observed by IClie 
dc Iteaumont, ii. 6; various periods 
of, ii. 6. 

Eillis, Mr., his conclusions from the 
study'of cbnilHnes, i. -148. 

Kmys, fossil, localities of, i, 267, 258. 

Encrinites raooiliformis, Hly encrinite,' 
i. 421 ; mechanical adaptations in. t. 
421 ; number of component ossicula, 
i. 432,; vertebral coltftnn, mechani¬ 
cal contrivances in, i. 423-^426 j 
body anil upper ektremidos, i.,427, 
428physiological history of, i, 431. 

Endogenites echTaatus,‘^ossil trunk al- 
lied to palms, i. 516. 

Engl in Claris, fishes of, i. 284. 

England, eftects of geolo^cal structaf«f 
on inhabitants ofy ii^iST; 

Enjoyment,’ aggregate Of inoteaSed by ‘ 
existence of caprnivpfa, i- >1^9. 

Enstone, ceUmea la .ojoKte at, i. 1*5. v 

EntomoHthus ^i-a1[lox«s, j. * 


Entomostracans, 

Entrochi, or wheel stones, cotumc 
joints of encrinite, i. 424» 

Eocene, division of tertiary strata^i. 78. 
Epptesbeim,^ remains of fossil inamma- 
' im fottbii at, t. 91, 136 ; entire head 
'oi-dlnotherium foumt at, i. 603. 
Ec^uisetaceic, extent of the iamilj*' of, 
1. 460; fossil genera of, i. 460; in¬ 
creased enlargeiaentln siae of, i. 461; 
fossil spei^tis in coal formation, i. 461. 
Equivo<*al ^neration, disproved in case 
' of infusoria, i. 447. 

Ernouf, General, his acconntof human 
' skeletons at Oaudaloupe, i. 164'. 
Estnarics, admixture of fresfi water and 
marine exuvia in, i; 120. 

Eternal succession* theory of, disproved 
by geolop’, i. 54,'69, 

Etermty of the world disproved by 
geology , i. 11. 

Eyes, fossil, re-^embling tho<;c of existing 
animals, i» 31 ; fossil remains of, i. 

. 31 ; 1'78, 396, 402; structure of, in 
■ recent crustaoeanrf allied td'liilobites, 

' i. 399; physiological a^d physical 
infeix.nces from structure of, i. 401. 

Fackr, Uev. G. S., views respect¬ 
ing the days of the Mosaic otismo- 
gony, 597. 

Faluns, of Tourmine,' mammalia fonnd 
in, i. 90. ' ’ . . 

Falconer, Dr., fossil animals discovered 
in India by, i. 660. 

Faraday,’Mr., notice on preparing the 
human lungs for diving, i. 180. - 
Faojas, M., obseivatiou on fossil trees 
in lignite near Cologne, i. 509. 
Faults, on geometrical laws of, i. 540; 
utility of, in draining coal iriities, i, 
.541—544 } definition of, by Mr. Co- 
nybeaie, i. 542; utility of, in guard¬ 
ing coal mines, i, 547 ; utility of. in 
producing springs, i.'645, 56t), SbO; 
utility of;,in primary fOfka and lue- 
lallic veins, i. 645, 546, 

Favularia, character of, i. 475,'., 
Felspar, crystals of, pyt.ocii^ically 
formed, i. 698. 

Ferns, .distribution and number of fex-, 
ist^g spetdes, i, 462 ; proironion' oC 
to Uvin|f |»hanerogamia>,i.-^3 ; tein-. 
peraisurb ttidjeated'by fossil s^^cies, 
i. 463; pi^oUioiis of in.tfio, coal 
formatibc^, i; 464} living asfd fossil 
arborescent sjpecies of, i. 464,565; 
propotboiis of, in secondary' and ter- 
tidiy,?!trata,^v. 465. 



1J8 / 1S»EX. 

Final cauie^col!.^eratioft'-of, anuria- , rei iwiiidatotie at Haa^rg, i.-11^3 
sibJ^! in pni]ori<r|^ical. inve»tfgatjooa* valxi^ of their i^videnoe* i. 263 } re- 

i. 547, ■ " fleotiopa oii, i, 263; on oolite, near 

Kre,itsrankio g^logksai <lyi»amics;i\36. Bath, probably of crustaceans, 5,260; 

Fisher, Mr., figures prepared by, iu 2. reepbt, of testudo grasca, 5, 261. 
Fishes, fo^il, cau,^s of sudden death Forawthifet^, species of found'by Count 
of. i. 122: sudden destruction “lif in ‘ Munster, and Mr. Lousdale, ii. 64 ; 


Has formation, i. 124 j fossil iples* 
tinal structnreof, 1 .108, j croprolites 
deiived from,,!. 198.^. p^fiedintes¬ 
tines of, ot co|QJitcs, iv200; livingppe- 
cies observed by Cuvier,'i.205 j fossil 
Species, history of by Agassiz, i. 264, 
267 ; numbers of fossil genera and spe- 
cihs, i. 267; crassificaliOn founded on 
scales, i. 268 r orders of established 
liy Agassiz, 1* 269 ; geological resatlts 
derived fiooi fossil fishes, i, 270,272 } 

' cV»auges in fossil gehenf and families 
ahrujit, i, 27T; fossil, moht imporlfl.Dt 
togerSlogy, 5,267, 273 ; sa«r<^, cha¬ 
racter of, i. 273 j eaajvid,'higher in 
the scale of orgaumitihn than o)di- 
iinry bony fishes, », 294 ^ wurnber of 
genera in sanioid femily, 274 ; stau- 
ruid, rhafactcroflivingspcotPS;i.274; 
savtoid geological extent of, i. x^75 
—277 ; in stf ata of the carboniferous 
order, i. 278 j pccjitiar fnim' of'tail 
in early sirata, i. 279 i in magnfsiim 
Imjcstode, i. 286; in inuEclicl kaik, 
loiS and oolite, i. 281 i in Uie chalk; 
fortnation,'i.'283 ; in ihe. tertiary for- 
Tnntions:, U 264 ; family' of sharks, i. 
266; results from ob».crvations on,!. 
292 ; functions of, in the economy of 
natme, i. 293; form of their crys¬ 
talline lens, i. .898. 

Fissures, site of mineral veins in, i. 648. 
Fittnn, T)r., on alterations in level of 
M.!a and land, i. 43; his observations 
ou Cypvjs Fabu, in Woalden forma- 
tioh, 1 . 118; his description of fossil 
cone**, i. 1B5, trunks of cycadites 
discovered by, i. 614. 

Fit/.tyjj}fatu,, J-wrl. cycas revoluta in 
cbr;i,efV8fory i>f, i, 600 ; tmnks of 
s^Ularta-in his Coal mine« of at Else- 
f*htf'u 470, 

Fleming; Pr-, on stnicturc* of internal 
slmll of sepia, ii. 68; bis ohisgryu- 
tions on fislies iu old led sartdstphe, ■ 
■ L277... 

Flints, origin of, *• 90. , * . , 

Flucan, lieheBcial efifects of ia luiuing, 
e64d. ; . . - 

FlUjilJity, original, theory of,' ,i. 40. . 
FodlVtops, fos'sil,: tfeaf'Dumfries*!. 259; 
.j^s^t^Cfvaiioii of explained,!. 260 ; on 


fouiui in crag by* Air, Wood, i. 6]y^'‘ 
Forest, subterranean, rematns^f ia 
Portland, i. 495, 496, 

Formations, ^ologicai number and 
thickness of, i. 37, 

Forster, ATr., his section from New¬ 
castle to Cross Fell, i. 64 ; on quan¬ 
tity of iron annually made in Eng¬ 
land Slid Wales, i. 530. ’^ ^ 

Fox, Air. 11. W., ou the utility of faults 
' that inters^eet metaHic veins, i, 546 ; 
on electro-magnetie properties of nii- 
norai veins, i.'552, and vol. ii. p. 
100; OB elficlro-magnetic action in 
mineral veins, ii. 107-.T.309 ; his 
clectro-cheraical experiments on cop¬ 
per ores, i. 615; bis eleotiO-magne- 
tic c;qg|iinent.s in niine.<r, i. 616, 
Ffcshwrtl^ deposits from, in tertiary 
strata# t. 79. 

Fries, on propagation of fungi, i. 447. 
Flogs, fo'ssil, ia Papier kohle, i- 618. 
Fruits, number and kinds of, found 
fossil in J.ondoti clay, i. 614. ^ 
Fuooids, renuiins of in tiausiuon strata, 

i. 63,“'4.52. 

Fulharo, Artesian wells af, i. 564. 
Fu'^ioc, earliest stale of the inatfrials 
of the globe, i. 55. 

Caii {.ooiKLi-A, size of siliceous shields 
of, 1.611. 

Ciallibis, skeletons of, at (Juadaluupe, 

j. 104. 

Ganoidian, oi’der' of lisbos, i. 260. 
Gardner,. Afr., his power of lira,wing 
ctitvesv and pdraUels at minute rlis- 
t.inres, i. 604. 

Genof-is, ungrounded fear of incoosi.st- 
ence wirh, i-. 11 ; uiterprctatron of 
Chap, I. consistent wiih geological 
discoveries, i. 21; text of, reconcila¬ 
ble with geology, i. «‘J3. 

Geology, cvteflt of province of, i. 5 ; 
why out lately ei|tabli.slied on induc¬ 
tion, i. sciences auxiliary to it,i. 7 ; 
its t’^edyeries consistent with tovelA- 
' tion, i. 8 ; religious application of, i. 
592; aulmrvi^ney of to .nslturaJ theo- 
logv,693; proofs wbni/oftboexisteuca 
' and attributes of a Boity, jt. 594. 
Gtiorgeo^'inund, fussil mammalia dis¬ 
covered at, i. 91. 
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O erar^, l)x«^ hk^lacoveiy of ammoniiEc^ 
&C. in Himmabt^, i. 33S. 

Cilark. turtle in slate of, i, 357; li^il 
^ fishes at, i. 266, 273. 

Gleg, ItishQp> his interpretation of 
Mosaic c<»nio|^U 3 \ i. 28-~30, 

G lobe, snccea^ve changes in surface of, 

i. 11 ; influence of animal remains 

I.,445 i succession, of pfiysieuj 
for^s which have modified sur¬ 
face, i, 581. . ' 

Golden Cap Hill, belempHtes at base 
of, i. 377. 

Gold fuss, I*rofeasor, pterodactyles de¬ 
scribed by, i, 224, 228, 229; selec¬ 
tions of the siniclui'o of encrinites 
from works of,, 426 { hie illustratioos 
of echinidaoSand stelleudans, i..Hll5. 
Graham Island, riec and destruction of, 

ii. 8. 

Grampus, size and character of,i, 217. 
Granite, recent elevation of, in Pyre¬ 
nees ami i. 549; - probable 

igneous oiigin of, ii, 3iotei'sectiag 
and ovei lying cretaceous^forinatson’s, 
ii. 5 ; iildoj uitersectcd' fey nciVcr, ii. 
4 j clevatuin of during tertiary period, 
ii. 4 ; fi'.aginrnts of, srujlosid in lava, 
ii, 7. 

Gravat.t, htsexporiTnents in diving, 
i. J«0. 

Gravetieire, stieani ol lava issuing from 
granite at, ii. 8. 

Greenock, Lord, his tllscoveiy of fisl 
near Leith, i. '278 ; his dia ovetyof 
petiihcd intejslinos of a fish oal, 
neat Ldinbnrgh, i. 199. 

Greenstone, veins and overlying masses 
of, li. 5. 

Cirenville, Lord, cycas in cofl-^ervJtary 
of, i, 493. 

fxtculauloupe, human slcoletousin sand¬ 
bank at, 1 . 104. 

Gyrodiis, palatal teeth of, i, 281. 

JLvi.i., t'li jAine«, his experiments on 
eiystaUU.ition under pressure, i. 41, 
598 ; 

llalstadt, orthpeeradm, fouud in oolite 
at. i, 303- 

1 lamite, character and locality of, i.367. 
Hand,- human, cxc{tdi^it& powers of, i. 

694. . . ^ j 

Harlan, l>r,,'.oh fos$il fucOida in Korth 
- America,'i. 452, 

Harwich, fossil emys 
Hauy, bk Rheological iiifpren<» fi'om 
tl«c constxncUoa mincmlSi 

i.576.. 


Hawiunc,. Mr , hthy- 

oaauri and plcfcjii<»8un,‘i. 170; plesi¬ 
osaurus discovered by* i, 20i, 

Heat, inducnco of. In causing eleva¬ 
tions of land, i. 42 } not Uie sole v 
'cause of the consolidation of stradfied 
vockfi> i. 56. 

Henderson, on plants inSurturbrand of 
Iceland, i. 610. 

Henslow, Professor, on bu'is pf cypas 
revoluU, i. 500 ^ dirt beds in Port¬ 
land discovered by, i* 614,. 

Ilericart de Thuty^ illustrations pf Ar¬ 
tesian wefls by* U 562, 465. 

IferscHel, Sir X. f. W., ranks geolt^y 
next to astronomy, i. 10 ; op connec¬ 
tion between science and religiau, i. 

-no. 

Hessberg, footstep^ in sumlstone at, i. 
263. 

Ilibbert,X)r., hisdiscoverics near Ihiin- 
biirg, i. 275, 276. 

Hippopotamus, stiuctore of tusks of, i. 
149. 

Hitchcock, Professor, his discovery of 
footsteps of birds in Connecticut, i. 
86; ditto, ii. 39, 40; on'geological 
evidences of a Creabtr, 1. 686; on 
consi'siericy of getdogieal phenomena 
with Mosaic accountof crea tiou ,L587. 
lloer 'in Scania, coal in secondary 
strata of, i. 49 ]. . ' 

Hoff‘m.vtm^’Prhfc9Sor, on source of mi- 
rioral waters at Pyrmont^ i, 670. 
Ilome,,^if J-iverard, on spinal caual of 
ichthyosaurus,!. J79. 

Hook, Hr., his theory respecting the 
motions of nautilus, i,,33i, 

Hopkins, Air., on laws that have regu- 
lalt-d the disfUrbanccs of the globe, 
i. 540; on producUowjof springs by 
faults, i. 500. 

Ilumao bones, found in no geological 
formations pmceding the actual era, 
i. 103; idtett iuterted in caves con¬ 
taining rcwiains of more ancient ani¬ 
mals, 1 . 105; found in Cimsolidated 
sand at GaudaJoupe, i, ji04‘; how 
mixed tvilh bones of ancient and 
»iod<ara quadruperls, i. 105; in ca¬ 
meras near i, 602. , 

Hbi|ou, III - ,bis t h liory of thefonnation pf 
. stratxfi^ rocks,!. 44,; of veins, i. 551. 
Ilutfpn* Mr.,4iiU di^eoyevies pf vegeUiilp 
stnictu)^pfn;coil. i,,;465; • > 

Hybodents, cxU;iiLPf,'i, 287,^. 28% . 
Hybodne/ i. 283* , 

Hybpdoia^lmdcubifdf, i, 289. . ' v 

llydrai^lic aetidtt 5iplmiicl.e in nau- 





m ■ J 

tUvs, i. 326; aitto ii 


bms, 1. 326; ditto ui ammcmites, 
361; lUtio in' beWmitcs, i. 33J. 

Hyenas, Ijoucs cbllecJed bv, in caverns, 
i.94.' 

'Ilylaposaurus discovered by Mx. M,an- 
tell, i, 241 ; peculiar.clmraetCr of, i. 
241. 

Hytlic, large harnite found a<, i. 368. 

Icthyodonilites, or fossil spines, i. 288,j 
uses and variety of, i. 298* 

lohthyosaiuus, geological extent and 
chief localities of, i. 168}' curious 
structure of, i, 169; number of sjx** 
cics, i. 169; head partaking of the 
character of crocodiles and lixaids, 1- 
l7l; jaw, length of,i.l 71 j leeth.cha.^ 
racier and number of, i. 171 ; bow' 
differing from crocodiles,!, 171 ; con¬ 
trivances for replacing,i, 172'; eyes, 
magnitude of, i. 173; ej’es, micro¬ 
scopic and telescopic properties of, i. 
173 ; eyes, bony sclofotic of,' i. 174, 
176; Jaws' corojimsert of many thin 
plates, i. 175; jaw, lower, co»tri~i 
vanccs in, i. 176, 177; vertebim, 
namher of, I7'7; vertebi® con¬ 
structed like tho'-c of fishes, i. 


Infusoria, .Ehwjtiberg’^s obsejfvati 0 tts on, 
i, 446"~-448; number of species de- 
* scribed, i, 446; Iheic powers of r^ro- 
duction, i-'446 ; their manners of in¬ 
crease, i. 447 ; universal diffusion of, 
i.'448 } known extent of Kvlag and 
fossil species, i. 6IO-*-'6l2, ’ ^ 

Injection of igneous rocks at .'.varioi^ 
pcriotls, li. 6. , ' ^ 

Tnk bags,recent and fossil of l0ligo,f.3O3. 

Insects, fossil in carboniferous 
489; wing oovera of, at 
i. 411; CotLnt Munster’s cOrlle<ATOn 
of from Holenbofen, i. 411 ; many 
fossilgenera in tertiary strata, i. 412; 
found at Aix by Mr. Murchison and 
Mr. Lyell, i. 610. 

Iron, orejabondant in coal forimiiion, i. 
65 ; quantity of, annually made in 
England aon Wales, i.5.'K); secreted 
by living infusoria, i. 611 . 

Isle of Wight, iguanodou found in, i. 
242. , 

Jseg'fT, Professor, has found copiolites 
in Wirtembei^, i, 190; his work on 
fossil jdants, i. 490. 

Jardttte, Sir W,, fossil footmarks found 


178; ribs structure of, and to wiiat by, i. 259. 

purpose subservient, i. 1811; sternum d uh, supjtosed fir coacs, are coprolites, 
like that of oroithorhynchus, i. 181- ■ 198, | 

paddles, ‘anterior, like ; those of 

'whales; posterior, like those of orni- Kaup, Professor, notkeon the foostops 
thorhynchus, i. 182,183; concluding ot ohirothorium i. 264; his dc'.crip* 
ret^iaaiks upon, i. 186, 186; ii|te!>tinal tion of fossil mamroaiia al _ Kpplc- 

att^ttrirc of, i. 187; skolcton of, con-, sheim, i. 91 ; his description of dl- 

tiUping eropolite, i. 191 ; small in- notherium, i, 136, 603, 
testincs spiral, like that of sharks and . Kersten, Professor, his dtscovery of 
rays, i. 193; 0nal cause of spiral pyrogcuoua crystals of ftdspar, i. 598. 
intestinal 'structure, i. 196; skin of Keplt-r, his prayer,!. lO. 
preserved, iK 22 ; imichatiism ufattns Killeiy, cemeieiy ifl a sand bank at, i. 
and cetvieal vertebras of, ii. 24—26. 104*. 


Igneous locks; various phenomena of, 
if. ()—9. 

Iguana, tnodero, habiis of, i. 242 j den¬ 
tition of, i, 248. 

Iguanodoo, discovered by Mr. Mantel!, 
i. 240; Te|Tiiiin.s of, where found, t. 
*241 ; a gigantic herhivorons reptile, 
i. 241 ; teeth Ukc those of the mo¬ 
dem iguana, i. 241; the largest gf. 
knovru fossil reptiles, i, 241,' 244'; 
climate indicated by remains Of, i. 

- ;248 i' teeth, pcouhav character of,!. 
245-—*248 ; bony horn on the nose of, 
i. 244 ; |bud of, probably tqugh vc- 
. getables,* i. 2*M?' - , 

Imiusite, fossil; in fresh wtU;er fortnalidu 
of Auvergne, i. 118, ' 


King, Captain, animal of spirnla found 
by, I. 362 ; sorolis found hy, i.392. 

Kbnig, Mr., bis ac'CQunt of human 
skeleton in British Museum,''fiom 
Guadaloupe, i, 104. 

Lamantin, temainji of, in pliocene pe¬ 
riods, indicate a warm climate, i, 
92. . 

l..amarck, his' ivr^ sections Of tracKcU- 
pods, i.,2^; on geological eflbets of 
micro* opre shells, i. 38S'; -hiv no¬ 
tice- of 'suckers ol enc»inus', i. 440; 
theory of transmutation associated 
with developwieat by, i. S86. 

T.nitet, M., animals at Siinmre tlus-' 
cnbed by, i. 601, . 



ly\va», pheootnena of, K 
l,.cad, cyyilals of, produo^ by 

st^tv> of wdl«r, J, 65U 
Leeds, fine beads of mcgaliobtbys at, 
i ‘i7<5, 

LoiboUjr, hlsantieipotioiaQf the medcira 
Platonic,theory, i, 5l. 
Lepidode^ndroit, character aird relations 
of this fbssil genus, i. 466 ; allied to 
lyofipodtEw;®, i. 466; si?e end cha¬ 
racter of,- i; 467 j ouwber of ktiov^tt 
species, i. 466^ interrnediate intcrual 
struetnre of, i. 468. 

Lepidoids, thick bony. Scales of, i. 28*2. 
Lepidosteus, or bony pike, i. 274, 
f.epidotus, i. 283, ' 

Level, changes of by volcanic agency, 
i, 8,8. - 

J.,liwr*yd, on insects and spiders ia coal 
shale, 1 . 406. 

Jjias, proof of intervals in deposition of, 
i. 307. 

Libanits, fisties-aof tertiary era at, i.285. 
Ldjlar, brown coal of, dOi). . 

Lifcge, bones of men and 'byieaas in 
caverns near, i. 106, 60*1. 

Life organic, hucccssive stages of, i. 54 ; 
organic has not existed ftom eternity, 
i. 58, 59. 

Light, essential to the growth of ancient 
vegetables, i. 31 ; undulatory thctrry 
compared with Genesis, i. 3, i. 3*2 ; 
history of illustrated by lussil eyes, i. 
402, 173. 

Lignito,' tertiary, localities of, i. 508, 
5(^9, 510; memoiV on, by M. Alex.- 
andre Pronguiarf, i. 508. 
l.imcstone, origin of, i. 89 ; comliina- 
tions in crystals of, i. 576, 577; 
freshwater, found at Aidwick, i.600. 
i.iuiulns, in iron stone of coal fonnn- 
tioB, ii. 77 ; allied to trilobito.i. 393; 
where found fossil,!. 393. 

Lindlcy, Professor, ins observations on 
existing lycopodiacaj, v. 466; experi¬ 
ments on the, durability of recent 
plants iinracrsed in water, 1. 480, 
Liudiey and Hutton, tlioir description, 
of plants iu coal mines at, Newcastle, 
i. 547 ; observations on leptdotlon- 
dron, i, 467.,468 ; recent discoveries 
of stigmaria, i. 476; on fossil cones 
of zamia from L Wigbl^ i. 492./ 
Links sapplied by fossil roirtains, 88, 

601 ; disGpvcry of, impoitantto Na- 
,t«i’al,1['hoobgy, i. 114. 

Litnite, locality, aitd character of, i. 
J3^. ' ' '■ 

Ldcke, his notice of spiral intestines at 


Leyd^, t. 196; bia opinion of the 
^ necessity of a.revelation, i. 598. ' 

Loligo, vulgaris, stracture and habits 
of, it 303 ; fossil pens and ink bags 
of, i. 303, 304; horny pen of, pre¬ 
served in lias, it.304; destroyerl atul 
buried suddenly, i. 307; found in 
the lias of Wuttemberg, i, 306. 

London, Artesian wells near, i. 563, 
564. 

Lonsdale, Mr., Ids discovery of micros- 
cO{Mc ^Ils in cltjdk, i. 448. ii. 64, 

Lophiodon,' character and place cd', i. 

. 82. 

Loud), Artesian wells near, i. .1(63. 

Lowestofle, irruption, of sea into lake 
ot, i. 122. 

f.-udiovv, fossil remains of fishes ibund 
at,. >. 604. 

Lulworth, subterranean forest near, i: 
496. ... 

Luminai‘ic<i, celestial, described iu tlieir 
rolations to our planet, i. 27. 

Lukis, Mr,, exivciiinents on changes in. 
tfie sicnis of,succulent plants, i, 484. 

I.uSber, l>i.s opiniotr of an tu't of crea¬ 
tion [nior to the fiml day, i. 25, 598. 

1 .ycopoilixcoa*, cbaraolei, affinities, and 
distnhulion of, i. 466. 

Lyell, Mr,, his refutation of the doctrine 
of Uansnmtation of species, i. 64 ; 
his map of Kurope in the tertiary 
period, i, 77 ; his division of the ter¬ 
tiary series, i. 78 ; on fos.sil inilusia-, 
i. 119; insects found at Aix by, i. 
610. 

Lyon, Captain, on tho action of the 
xvind in foitning sand bdl^ round 
extraneous Ij^ies in Africa, *. 126,^ 

Lyme ftegis, icthyosauri found at, i. 
168; specimens from descritred, i. 
170 ; coproUtes abundant on the 
shore of, 18B; plesiosaurus disco- 
voretl at, i.203 ; pteiodactyUs found, 
at, 2*21,'223, 2*26; bonus of largo' 
sauruid fishes found at, 276; fossjil 
pens and ink bugs found at, i. 305 ; 
fbssil ink bags found at, i. ,373. 

M.tCftow>M \,only sanroid fi»h in chalk, 
i- 284, 276. ' 

Madrid, skeleton of megatherium at, 
i. 14*2. ' - ‘ . 

5laestrichL locality of niio.st recunt be^- 
iemnites, i. 371/ 

^Tallotus villosus. i. 272. . 

Mammalia, earliest remaius of, L 72 
of eocene period^ *-,61! or, 
.peri<^^L90 jof pliocene periods,1.9*2. 
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relation the ta tb« \ise* 
of, i. 88; aUtlaif^s Bat created 
clu^ively- for his use, i. 99} ,)?ro3f>eir- 
tiveprovkietiafor use of, i. $(^5« 
Mansfeld, fossil fishes at, u 28(5; 
ISlansfeldt, fossil dsUesofVt, 125^ 

Ma atel 1, Mr.,fl«dou Weconve* vertebra 
ofgavial, it, ‘Hi; fossil birds found 
by bico inTilgate forest, i. 86; hie 
history of the Wealden fonnatioa, i. 
120 ; refers juli to coproUtea derived 
from foasil sharks, i. 198 ; inosasau- 
ras found by, in Sussex, i, 216 : nie- 
galosaurus found by, in 'ril^ate Fo- . 
rest, i. 234 ;■ his discovery ot igUhno* 
<lon and hjleeosaurus, i/ 241 ; his 
discovery of petrified stomach and 
copiolites within fossil fisiics, i. 

, 284. . 

Mantoliia, genus of cyeadites, nanied 
by Ad. lirongniart, i, 496. ’ 

.Marble, entroobaJ, coinposeti of crinoi- 
dea, i. 430, 

Mateel do Berres, his discovery of fos¬ 
sil iti$;£rtaaf Aix, i. 412. 

Margate, giganlia ammonites riear, i. 
334, 

AlarsUoChre, renmuw of hifub'oria found 

611 . ,, 

Marfinpialia, extent and character of, 
i, 73 ; fossil, in Auvergne, i, 6l8... 
Mus-spy’s paieni sounding itistiuaicnt, 
i. 34^, 319. 

Matter, creation of, anoomiced in.Gen, 
i, 1, i. 28; molecnlaf constitution 
and adaptations of, deeidedfy artifi¬ 
cial, i. 379*; aburigjual' constitution 
of, <'xa3ts“our ideas o$ creatni;e.iatel- 
Ugence, i. 688, • 

Mcdu«a?, nunjLberS’ of la Greenlimd seas, 

' 1 , 384 . . 

TVIegab'chthys, no* genue of sanroid 
' 276; localities where found, 

i, 276; further dlhcoverics of, ii. 4.3; 

^ stractujc of teetb of, ii, 44. 
Megalosaums, -g^nus eidablisfacd by 
the author, i. 234; wJmre occurmvg, 
i. 234 ; size and ciieiacter of, i. 235.; 
lived Upon laudK i. 2.35: inedgUary 
cavities in bones of, i, 236; habit cdi'- 
nivoitfus, i. 237 ; charafjierof jaw,,?. 
237; stroctuTeiafleeih,i.237—239- 
McgaphyUriaj-chHr&cter of, J, 475. • 
^^giiUforium, atlicd to' tlw? sloth, i. 

, ' .fi4l ;,i^^icd fo sloth, arjuadiUo, and 
.'• d)lat»*;^^mTa», i. 144;'fowfid chiefly 
' -iii i.f 142; by .wham- 

, 142; Ihtger tlmti rbiho-* 

' ' .ccros, i, 144;. head of, UWsli>tb), i. 


146; structure of teeth, i. 146,149; 
lower jaw of, i. 149; bonesof trunk, 

- i, 150; peculiarities of vertebrse, i. 
150; magnitude mid use of tail, i. 

. 151; rib-s appareutiy fitted to sup¬ 
port a cuirass, i. 162; scapula, re- 
$041)bling sloth, i. 152^ uses of cla¬ 
vicle, i. 152; j>eculiarihe» of arm und 
foi-e arm, i. 164; fore foot, ayanl in 
length,' i, 154.; fore foot, used for 

. digging', i, 154; large horny claws, 
adapt(^ for digging, i. 156; pecu¬ 
liarities of pelvis, 1 . 156; magnitude 
of foramina for nerves, i. 166; pecu¬ 
liarities of thigh and leg bones, i. 
167 ; hiiid foot, peculiarities of, i. 
158; bony'armour, like that of ar¬ 
madillo aod chlamyphorus, i. 159 ; 
probable use of, i. 161 ; size, cha¬ 
racter, and habits, i. 163; further 
discoveries of, ii. 20. 

Meisner, lignite of, near Cassel, i.609. 

Metals, advnniagenus di'^posinons of, i. 
90, 552^—535; important pi opeiiieh 
of, i. ^5, 556. 

Meyer, Heiman Yon, notice of iph 
bags with fiissil interual ubeib of 
eepia, ii. .52; on ink bag in contact 
with belcnmite, ii. 69; his descrip¬ 
tion of fossil mammaha of Georgeni.- 
geuihud, i. 91 ; his notices of fossil 
CfUslaccttns, i. 388. 

Mineral bodies, proofs of design iti, i. 
.571, 

i\(ibm, boncs in museum ut, i. 93. 

.Midev, his IValural History of criuoi- 
dcn. i. .417, 419, 426,' 428, 4.32, 
436. 

IMilliola, vast numbers in stv.ita near 
Fans, i. 385. 

Minerals, proofs of design iu ropipo- 
sititHi an<l adaptations of, i. 571. 

Miocene division of t'^rtiary strata, i. 78; 
)>j)iod, oiatnmaha of, i. 90 ; newly 
di'Siiovered atitina'is in, i, 601. 

Mississippi, drifted trees in Delta of, i. 
.509. 

Mitscherlielx, his production of artificial 
crystals by fire. i. 41, 598 

iMoIasse, Ioc.tUties of lignite in, i, 510. 

Jldoluscn, many genera of, iu transition 
strata, i. 62. 

Moilusks, fosiil remains of, i. 295 ; na¬ 
ked, bi^il remains of, i. 3(0. 

a* character of recent species, 
L 215; type Of, cniaiged in fossil 
eauriaps, i. 220 . 

Mbnpezat, gnuttte enclosed in lava at, 
ii. 7. 
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MoltcxileK, suci^^astvis' eoiM&twa of ia 
crystaJKoc i. §74,676; 677. 

Mdi^te Bolcft, accumulatioii of feUr 
sil at.'i. 123; fisites penah^ 

suddenly, i* 123},fos&il fishes i. 
266>^284; fishes of, rearfanged-fey 
AgassiiijI. 386- 

‘ Moat MaitJO, list Of vferteferau fopnd 
aL i. 85 ; fishes of, i. 385, 

Morton, Wr.^ rao^satifus found by, in 
America, i. 216, 

J-Ioses, his cosmogony teconoileable 
>. ivith geology, i. 20 ; object of Ids 
^ account of creation, i. 83. 

Mosaic history, in accordanco with 
geology, i. 13. 

Mosaic cosmogony, attempts to recon¬ 
cile with geology, i. 16. 

JVlosnsatirus, great aniraal of Alacs- 
trichtk'i. 215 j allied to monitors, i. 
315,217 i described fey Camper and 
Cuvier, i, 215; coeval with the i-io- 
tacoous forniation, i. 216 j reitiains of, 
whei e found, i.216; length and ciia* 
racter of, i.2l7 ; leoth, peculiar oha- 
racter of, i, 21$; vertebrae, numia r 
of, i,21J); extremities, character of, i. 
2If); churai ter,piedjcu:d by Cuvier, 
i- 22t); <i link betwefn the inonitcis 
and iguanas, i. 220 ; habit, mjuatic, 
i. 220, 

iVlo',cow% Bulletin Soc, Imp. do, obser¬ 
vations on coprolites in, i. 201, 

JVloschus pvgfn.pu’i, tendons m back of, 
i. 226. 

Aliiiler, on eyes of m.-eefs, &c, i. 807. 

31 altilocular shells, extinct genera of, 
i. 315. 

Munster. Count, foraminifoies dis- 
covcretl b\, in Ma<’s(riclit stone, ii. 
64; his d’scoveiy of marutnalM at 
Georgcnsgcrutttid,i,91; ptorodartyle 
flescribed by, i. 224 ; hia figuixis of 
hoiuy sheaths of bclcmuilcs, i. 375; 
hi5 collection of crastaceans from 
Soleolmfen, i. 887. 

Alurcluson, Air., his discovery of fishes 
in old red sandistone, i. 277; Silu¬ 
rian sytitom c.-itabliahed by, i. 527 ; 
fieshwater limestone in coal forma¬ 
tion didcovtued by, t, 599; remains 
of fishes found in l.ndlow Dock by, i. 
604 ; fossil insects and fossil^ fox 
found by, i. 610; freshwater forma¬ 
tion at Oiningen described by, 610 ; 
fishes, &c. found in IVolverbampton 
coal field by, ii. 43. 

Myliobiites, f^l palates of, i, 291. 


lfacrf,'eatMesdf preseWatbn.of, i376. 

ISfaturalreiigioo, addHlott to its eviden¬ 
ce* by geology, i. H; link* in e\i- 
demNes of supplied by geology,». 686* 

Kaui^us, fossil species i)eculiar to cer¬ 
tain formation*, i« 811 j description 
of, u 326; mechamcal contrivances 
In, i. 814: Mr, Owen’s mefooir on, i« 
814; chambers, acta* fioots, ii 3)7; 
sipfeuhcle, m functions and mode of 
action, u 318, 321,326 ; sipliuncle, 
calcareous sheathof,i. 327; {dphun- 
eJo, substance of, i. 828; use of air 
chambets, i. 321; contijvance# to 
Btrengthcn the, ^lell* i. 323—*325; 
number of transferse plates, ii 825; 
action of pericardial AumI, i. 326 — 
329like that of water in tlM? water 
balloon, i. 827 ; it* manner of float- 
ing;ri$in^. sinking, and moving at the 
bottom, 1 . 329---331 ; opinions of 
Hook and Parkinson coucei imsg, i. 
881 ; tfeft author’s theory, i. 331 ; 
tht:ory ol it* manner of rising and 
sinking in (be sea, i. 606; fomi of 
shell adapted to its retrograde iTRive- 
ments, i. 608 ; its locomotive organ 
at the bottom of the sea, i. 608. 

iSfoutilus svpbo, intermtdiafe character 
of. i. 357—361. 

Afaulihm zic aac, infevmediate charac* 
ter of, i, 357—361. 

Nebular ,hypotUcsiri. ronristent' with 
geological phenomena, t. 40. 

N'clscm, I.i'eut., on sstrata formeil by the 
wind in the Ilsmiudds, i. 127. 

A’ewcastle, plants preserved in coal 
mines at, i. 457. 

Newhaveo, nodules of iron-stone con- 
(ainittg fishesaud corproHtes at, i. 278. 

Newton." liis religious vicw.s resulting 
from philosophy, i. 10, 591. 

Nichol, Mr., ofeemdow* on fossil piims 
and araucaria, i. 485, 486» 488.' 

Noggerath, Professor, chronometer in 
•fojsil wood, observed by, i. 509. 

Norfolk, rrmains in crag formation of, 
1 . 93; fishes in crag of, i, 286.^ 

Noi’himl IIouse,Atteaian well at, u 563. 

North Clifi*, bones in fteslmater fonna- 
tion at, i. 93. 

Nummulites, their extent and aumbor, 
i. 382, 888 ; functions and structure, 
i. 384; influence on stratificatio»||L 
383. ^ 

Oberay, gramte overlying cri^accous 
rocks at, ii, 5. ’ ; ' 
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0(Uer, Mhis discovery of chitine, or 
elytriae, in wings of insects, i. 411. 

Oeland, orthoceratites in limestone of, 
i. 3(14 } litiiite found in the same, i. 
305 * 

Oeningcn, plants of, 510, etseq.; fossil 
fishes of, i, tl66t 23-5 : descripdon of 
fosftiU plants at, hy Professor Jltattn, i. 
•511—51 -1; plants in hi own coal for- 
ination at, i, i>10 ; fossil salamander 
of, is 514, 

(Igyges, i. 3&1. 

Onchus, i. 289, 

Opal fr->m lViliR,and otlmr places, con- 
uuns infusoria, i. 812. 

Op(>.ssum, romaitrs of, in''secondary and 
tertiary strata, i. 72 j bones of, in 
oolite at Stonesfield, i. 2S0. 

Organic I'otiuains, lx»5t sutnmanea «f, i, 
38 ; argument from absence of, i. 53 ;. 
general history of, i. lOfij afford evi* 
denco of design, i, 107; important 
infetrnces from, i, JOOj study of, 
iodispensabio to geology, i. Ill; 
successive stages of deposition, i. 
113 ; best groundwork of geological 
divisions, i. 113 ; supply deficient 
links ill the existing anitual kiogdom, 
1.114, 

Orodns, i, 288. 

Ovuithichiiites, in new red sandstone of 
Coiuiecticut, ii. 3{>. 

Oniitliorhynchus, sternal apparatus l»ke 
that of iehthyosaurub, i. 181, 18,5 ; 
Mr, R. Owen’s p.ipers oa, i. 181. 

Ortbocei’aiite, character and extent of, 
i. 3t>3. 

Ohseus bieccia. In fisures of limestone, 
i.94- 

Osier, Mr., on prolioscis of buccimnn', 
i. 298. 

Uweo, Mr., on peeuliarities of maivu- 
jiialia, i. 73; on comparative organi¬ 
zation of ornitliorhyncbus and rep- 
tilc.s, i. 181 ; on bones of land tor¬ 
toises, i. 235 ; ou nautilus pompilius, 
i, 315, 322, 328, 329, 332. 

I'achydetiwata, existing genera of, in 
pliocene strata, i. 92. 

Rain, aggregate of, dimimshoii by the 
agency of eaihivora, i. 129. 

Palitothcrium, remains of in Calcairo 

^ifcltcyisicr, t. 80; character and place 
i. 81. . 

Paley, his notice of spiral intestine of 
shark, i. 196; defect arising from his 
want of knowledge in. goplogy, i.' 


672 ; his argnthent for the unity of 
the deity, i. 683, ' ’ ' ' 

Palms, in brown coal of Germany, i. 
599 , 512; geological extent of, i.513, 
,514,616 ; number ami distiilmtion 
of existing and fossil species, “1. >515 ; 
fossiLtriinks of, i. 616,- 61#’; leaves, 
localities and species of, i. 517 ; I 0 -' 
calitiesof fossil fi aits of, i, 618.^ 

Pampas, megatherium found in, il. 20. 

Pandanem, character and extent of re¬ 
cent species, i. 503 ; fossil fruit of, 
in inferior oolite, i. 504 ; functions 
of, 505. 

Pandnous, fruit of recent siiccics, i. 
504, 505. 

Pandanocarpum, in tertiary fornialion, 
i. 507. 

Pangolin, armed with homy scales, i. 

, 162 . 

Pander', his deaSription of megatherium, 
i. 142. 

Paradoxus, i, 391. 

Paraguay, ' megatherium found in, i. 
151. 

Parish. Woodbine, es<[., his discovery of 
megatherium, i. 143,151. 

Parkinson, Mr., hb, theory respecting 
chainbeis of nuutilus, i. 331 ; his 
observations on the lily eucriuite, i. 
422; hi? desciiptton of tlic foasil 
fruit* of Sheppej, i. 518. 

Parry, Uapt., on 0}« long preservation 
of human footsteps, i- *262. 

Patterson, Mr., on artificial crystals of 
galena, i. 551. 

Peat bogs, local fonuatiuns of, il. 11, 

Pens, recent and fossil of loligo, 1. 305, 
30t>; structure, of fossil described, i. 
.308,309. 

Pentacriniie, character and habit of 
living species, i. 433 ; Bnarurui, 
described, i. 434 ; vertebral colutim 
of, i. 435; attached to lignite at 
Lyme, i. 437 ; side arms, j. 438; 
stomach, of, i, 439 ; body', aims, and 
fingem of, i, 440; number of hones 
prodigious, 441 ; coucludihg con-ii- 
deratiuns ou, i. 441. 

Perfection consists in adaptation of or- 
garuzalioii to the 1 unctions of tho spe¬ 
cies, i. 107. 

Pericardial fluid, its, mode of action, i. 
325,332.' 

Pequgn«a,'%Arlesiar| wells in basin of, 

1 . 555 . . 

I’orrauzabulo, village buried by sand 
fiood, i. 127. 
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Pemii» animal of spirula foantl bv, i. 

a<S2. 

^Pt-tavius, bis interpietation of Oenosis, 
i. 1, i. 24. . 

rincs, fcssjl in coal formaUoii and liaa, 
i. 487; pecnKarity in stmctuifc of, i- 
48«. 

PlaeoMlean, order of fi«he$, i, 269. 

Plesiosaunw, heteroebte cbaiacterof,!. 
2 (f2 ; ntnnber and ^ologtcal extent 
of .'tpecies, i. 208; .Bead, compound 
character of, i. 204; neck, great 
length of, t. 205 ; back and tail, i. 
207; nbs, peculiar charactet of, I, 
208; skin, Cuvier’s conjecture as 
lo, i. 208; luugsi, pnrbabfc condi- 
tioH of, i. 209; extremities acted as 
paddles, i. 210; probable bubits of 
animal, i. 211; concluding observa¬ 
tions upon, i. 214. m 

Plmceno, division of leitiary siiala, i. 
78 ; animal remains ol, i, 92; evi¬ 
dences of history of, i. 93. 

PodocarV'i, fruit of, ur inferior t oiite, i. 
604. 

J’oikilitic, tcuu proposed for foinia- 
liuns connected with the new red 
sandstone, li. 38. 

' Police of nature, i. 300; excessive in- 
orviftse of animals restiained by.i.l33. 

Polypes, fossil leni.iius of, i. 442; 
abuudanec of in warm climates, i. 
443 ,* functions of in submaiine ceo- 
tioiny,i. *144; effi'ctsin the priwluc- 
tion of strata, i, 445 ; concluding 
observations on, i. 447- 

Poly pterns, i. 274. 

Population, how affected by geological 
causes, i. 4. 

Porphyry, veins and overlying masses 
of, ii. 5. 

Portland, petrified eycadeae found at, i- 
494 ; subterranean forest in, i. 494, 

PoTtsinouth, Aitesian well at, 563. 

Prestwich, Mr,, on insects from coal 
formation, i, 405. 

Pievost, M. Cou.'.tant, on erect position 
of fossil trees at St. Etienne, i. 471 

Primary stratified rocks, history of, i. 
50. 61. 

Productions, natural,vary with the sub¬ 
strata, i. 6. 

Piout, Ur., his analysis of syphon of 
an ammonite, i. 352; on the noo- 
eternity of molecular constitution 
of matter, i. 579; on adaptation of 
ekinents" to the uSe of animal and 
vegetable bodies, i. 579. 

Province of geology, i. I. 


Psaramodns, i. 288. 

Picrodaetyld, anomalous character of, i, 
221 ; where found,!. 221 ; Cuvier’s 
description ot, i. 223 . eight species 
of, i. 223; oigans of flight, i. 225: 
vertebne. chaiactor of, i.226‘, pecu¬ 
liar mechanksio in neck, i, 226; 
foot as ia Ursrds, i. 227; toe-;, 
number and proportions of bones in. i. 
227-^231; probable food of, i. 232, 

Ptychodus, 1 .288, 

Purbock, estuary formations in isle 
of, i. 120; iguanodon found in isle 
of. i. 242. 

Piitxberg, near, llonn, brown coal of, 
1.509. 

Pusey, l*rofessoi‘, his infcipivtation of 
Cienesrs, i, 1, &c. i. 22—26. 

Philpotls. Miss, bolcmnitvs with ink 
bag.s in collodion of, i. .374. 

Piiillips, Professor, las views of fossil 
oigamc rr-maJns, i. 61; ^l^.^ ilhislra- 
lion of fo^'^il a$tacid.s, i. 388 ; l)t<» 
tabular arraugeraeul of ammonites, 
i. 334. 

PlioHdophorus, I. 283. 

J’hysical geography, oiigin of, hi geo¬ 
logical causes, i. 5. 

Pycnodontc, I. 281, 282. 

Pycnodus, i. 283. 

Pyrenees, granite in clialk formation 
of, ii. 5. 

RAOfATA, abound in transition strata, i. 
.62. 

lladiAtcd animals, character of fossil 
spccieiii, i, 414. 

Xlay, Mr., on usetuldess of metak, i. 
S-IS. 

Rays, fossil, i. 291, * 

Rea.son, province of, distinct from that 
of Revelation, i. 588. . 

Refrigeration, gradual, of matter of the 
globe, i. 53. 

Reptiles, ages of, i. 166, 

Revelation, its object not jdiysical 
science, i. 15; province of, distinct 
from that of natural religion," i. -688. 

llhi/ojHides, new class of animals dis- 
coveied by M, jDujardio, ii, 64. 

Rbynebolites, fo$:,il beaks, i. 319,329. 

Ripple markings, fossil, i. 260. 

Rivers, apparatus for .supply of, i. 67m 
supply and functions of, i. 557, 6’W. 

Robert,*M., spirula found by. ii, 63. 

Rodentia, in phocene strata, 5.9?. 

Roussillon, Artesiaxi well in, i. 566. 

Rumpl'>o9» Bis figure, and observations 
oh"living nautilus, i, 314, 331. 
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Saat'bruck, found at, i. 266, 27B. 

Sabrina isiand,jrwft and d^truetion of, 

», 8. * 

Saerjed history, oonsistdacy^of geologi¬ 
cal discovaries with, i. 8/ 

Saladoi river,.tftegatherium in bed of, 
i- 161. 

Salamander, fossil atOeningen, i. 5H; 
fcoioi Japan, alive at Leydeii, L dl4. 

Silt, found in sct-’ondary'and tertiary 
strata, i. 71, 

•Sand, eilbrLs of wind in forming strata 
of, i. 127. 

Sapey Jtrook, concretions in, misiakea 
for footsteps, i. 261. 

Saurians, charnctcr ofrin secondary 
strata, i. 74 ; suiklen death and bu¬ 
rial in lias clay, 5. 124; fossil his¬ 
tory and relations of, i. 165.-—163; 
in what formations tonnd, i. 166, 
168 ; amphibknts, allieti to croco¬ 
diles, i. 249; gigantic terrestrial, i. 
234 ; flying,221; maiinc,!, 1611,202. 

fScaphite/charactcramlextent of, i.368. 

ScUlothcim, his eaily artangernont of 
fossil plants, i. 456. 

St-hmerling, i\t., bones found by, in 
caves near l<iego, i. 602. 

Sciences, geology essential (o advanec- 
mcui of, i. 7- 

Scorpions, fossil in coai formation, i. 
406 ; indicate a wasm climate, i. 
408 ; fossil, dowTiption of, i, 407; 
eyes and .skin, prcpi-rvtd, i. 407, 
40H ; hairs preserved, i. 411- 

Scrope, Mr. l^ouleit, bis jranoraralc 
views of Auveienc, ii. 8; ou ripple 
marks and tnreks of animabi in 
oolitic stratir, i, 260 ; ii. 42. 

Sea, early history of, illustiated by fo-ssii 
eye.s, i. 401 ; crowded with auunai 
life, i. 293. 

Secondary strata, history of, i. 67 ; 
adaptation of to human us^es, i. 63 ; 
materials of. whctice deru:od, i. 68 ; 
nature of roatcrials. i, 69 ) advanta¬ 
geous disjpOMtioft of, i. 70. 

Secondary formations, leading character 
of their fossil vegetables ,i. 458. 

Sedgwick, Professor, on the kind of in¬ 
formation to he looked for in the 

, lliblc, i, .34, ,594; his diseoveiy of 
ilshe$, i. 277. 

Ii&yegatlon, theory of veins fllled by, i, 
551. , 

Sellow, Mi, his use qf, Ch}irf3e mejjhod 
ot boring vvelfe, b 5fi8. 

Sepiosiaire, its analogies to belenthlie, 

1.373 fe. 


Scrolls, allied to trilobitcs, i. ^2, 394. 

Serpent; fossil, in Auvergne, i. 618. 

Serpentine, veins and masses of,.ii. 6. ^ 

SerpulsB, attached to.belcirinTtes, i. 377. 

Sharks, antiquity of family off i. 286; 
extinct species, nqmctoua, i. 286; 
fossil teeth of, i. 286; fossil spines, or 
iclhyodoruHtes, i, 237 ; three sub-fn- 
iiiilies of, i. 287 ; teeth in et.fly fa- 
Tnilkji obtuse, L 289 ; peculiar form 
of tail, 279. 

Sheet ness, Artesian well at. i. 563. 

SImlls, number of in tertiary strata, i. 79 ; 
vast ^ccnmufaiion of, in many strata, 
i. 116; turbinated, formed-by ani¬ 
mals of higher order than bivalveSj i. 
296 ; fo>sil univalve and bivalve, i. 
^95, 296 ; bored by carnivorous ha- 
chelipods, i. 299; specific gravity of, 
i. 302 ; biipve, constructed by cou- 
chifors, i. 2^; proofs ol'desiga in fos¬ 
sil chambered, i, 310; conchiskms 
from ebambered species, i. 380; fora- 
mmateil pnlythalamous, i. 381; mi¬ 
croscopic,qiianlity of, in certain 3*1 aCi. 
i. 117 ; minute mulrUooular, L 382. 

,'^heppey, fossil entys at, 1 . 258, fo'.w! 
crociMlile at, i. 258; ti-shesin London 
clav at, i. 285 ; foasii fruits found at, 

i. 507, 51.9. 

Slirewfebtuy, lieshwatcr limoslonc in 
coal formation near, i. 599. 

Sickler. Dr., letter on foofstep.s at 
Ilestberg, i. *26,5. 

Sa.bold, JJr., salamander hronghl fioni 
Japan Vjy, i. 514; silicifird biipve&tis 
in coUeetion of, u. 78. 

fSmniie, veins and overlying nnusosof, 

ii. 5. ' 

Irigillana, among the larg«'si and tullr.st 
plants of the coal formution, i, 46fl ; 
stems occasionally found erect, i. 
476, 471 , stem occasiouatly divided 
at the summit, i. 472; character and 
relation-s of, i, 472, 473, 474, 618 ; 
scars on hark in yertic,al rows, i. 473 ; 
nnraber of species, i. 473^ 

Siiex, secreted by living infusoria, i. 
till, 612. 

Silistria, sturgeons in the Danube near 
L 279. 

SiUtman, Professor, his interpretation of 
tjhfe word beginning, and of the days 
of thu M^jsaic Creation, i. 18. 

Stjnrtift*,spine of, i. 290 

Sihlrian ey.stem, its geological place, 
and hisiory of, its establislMnent. i. 
627; recognition of, on the coott- 
nent, r. 528; divisions of,, ii. iO.4. 
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Shnia, fossil, in miocene fonnation. i, 

sot. 

Simone, fossil Ape found near, t. 601. 

Simple minerals, definition of, S71. 

Siphuncie, btrurtme and funoticois of in 
nautilus, i. 321 ; arguments from 
fossil portions of, i. 326—32B; con¬ 
jectures respecting its varieii use and 
difTerent shcJls, i.GOd, 609, 

Sivatheriuin, new fossil anintal in Sub- 
f limalayari HilK, i. 600; interme¬ 
diate chaiacter of, i. 600. 

(i^kiddavvay island, bones of megathe¬ 
rium found in, j. 143. 

Sloth, peculiarities hi tlie struclore of 
living species, no inipcrfcclions. i, 
141 ; ailaplcil In live on trees, i, 142. 

Smyth, t’.ipt., exiiCfimenls on Al.is'-.cy’s 
log and bottles sunk, in a deep sea, i. 
345. 

Soemmering. Vrobjssor, pterodactylo de¬ 
scribed by, », 223. 

Soldaiii, his collection of fossil shells 
in Tuscany, 1 . 117. 

Solenhofcn, ptcrod.ictyle found at.i, 321, 
223: libcilnlffi and other insects 
found at, i. 221; fos-Sil fishes of, i. 266; 
fossil ciustaceans fiom, i. 337. 

Species, chanjics of, imiicate changes 
of climaie, i. 116. 

SpfctOTi, hainitcs found at, i. 368. 

Spiilers, foiMl in iurassic and tertiary 
strata, i, 4<>ii. 

Spinas acanthius, horny doisal spiiiC 
of, i. 2:M) 

Spirilla, derived from a sepia, i. 3t-2, 
316 ; ii. 63. 

Springs, how suppli»-d by struliSed 
joct'?, i. 70 ; origin and inipoitance 
of, i, 556, .561 ; ortiinary supply of 
rivers bv, i. 558 ; eanscs ot Iheii 
production, i. 558 ; supply fiorii rain 
rvatcf, 1 . 550, 570 ; systems of, ivar 
Hath, j. 560 ; produced in Derby¬ 
shire, by faults', i. 560; two systems 
of, originated m faults, i. 56t); local 
causes of irreiiularitics in, >560. 

Squaloids, extent ol, 287. 

Stark, Dr., on changes of colour in 
6 shes, i. 200. 

Star fish, number of ossicula in, i. 441. 

Steam power, prodigious effect of, t. 
.533 ; amount of, employt'd in (Xirn-' 
wall and in England, i. 534, 535. 

Stelleridans, geological commencement 
of, i. 416 ; structure of fossil, similar 
to tliat of existing species, i. 416. 

Steneosaunis genus establisbed by St. 
tlilaire. i. 252. 

Sternberg, Count, his Elove du Monde 


- piimtUf, i. 456 -; on eyeAdea? ami 
Mimitea in the coal foimation, i, 
4b2 ; his discovery of fossil sfwpions, 
^ i. 406i, 

SiigmarU, form and character, of. t. 
476, 477 ; dome-shai^d trunk, i. 
476; internal structure of. i. 477; 
probable aipiatio habit,», 476. 

»St. Hilaire, Cieoflioy tie, his new geoem 
of fossil CTocmlilians, i. 252. 

St. Oiien, Aite.sian well at, i. 563, 
Stories, none have exifttctl i« their pre- 
.scm state tor ever, i. 572. 

Stomi.'.tield, mixture of mayitiu and ter- 
re^itiial animals in oolite at, i. f21 ; 

f ilcrodactylc found at, i. 221 ; meg.i- 
osaurus found at, i. 234; scales of 
lestudinata found at, i. 258; cdal- 
iM^s of marine worni'i at, i. 268 ; re¬ 
mains of maraupialm found at, i. 265 ; 
j'hvncholites found at, i. 315). 
Stratified rocks, aggregate thicktioss of, 
i. 38. 

Sfran.^, on cyon of tn.sct’ts, Sec. i. 397. 
sturui'one., functions of living species, 
i. 279. 

Snhliination, theory of vfcins filled by, i. 
551. 

Succession, eternal, of .species disproved 
by phenomena of pnmarv locks, i. 54. 
SuiiiiK.r, Bishop, his records of Creator, 
i. 33. 

SuperiMisition, regular Older of in stra- 
t.i, 1. 6. 

Sumiibrand, brown coal of Iceland, i- 
569,510. 

Syritigodendron, name applied to many 
species of sigillaiia, i. 472. 

Tatifeofvillo, Lady, zariiia in conser¬ 
vatory of. i. 494. 

TaVlor, 51r. K. C., on fossil fuci in 
Bcntisylvama. i. 452. 

Taylor, HJr. f. C., on duty of steam 
ciigi.ieu, 1 . 532, ct sei|.; on beneficial 
dii'.poMti m of met.ds, i. 554. 
Tehiosainus, genun established by St. 
Hilaire, i, 252 •; skeleton of, froinf 
Whitby, i. 253. 

Temperature, changes indicated by fos¬ 
sil vogetaljles, 453 ; pn^ofs of gtn- 
dual diraiuutior. of, i. 50t. 

TcitUry strata, character of, i, 76,^ 
character of their fossil vegetables^ i-' 
453. 

Testudo grasca, recent footsteps of, i» 
261. 

Telraffottolepis, fossil species of, i. T24, 
Thcones, Huttoniau and Wernerian, i. 
44, 551. 
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I'hotnpson, Mr., p^ntaciitfus ettropa&us 
flist:ov<jr«d by, i. 432. 

TfioinaH, Mr. U., raap and sPoUgna of 
nrjming‘district ,Rt;ar Hediudi, i. ^U. 
liedernann, ou lx>nes in btar-fish, i. 
441. tjlr- 

Tilyate forcat, VBj>tilcs discovered Ijy 
Mr. jVldntell in, i, 120. 
lljnc, JapsB of long periods universally 
adnitlted, i. 13 j ptoof of long lap^e 
of, i. 116 ; protif of lapse of, during 
deposition of strata, i. 377. 

'I'orpedo, foaiii in tcitiary strata, i.291. 
'J'orre D’di'latwlo, lislics perralied sud* 
Uenly at, i. 124. 

I'ottoiscs, munber of eKistlng families, 
i. 255*, divisions of fosMl ditto, j. 
256; extent of fossil stweies, i. 256 
tnariiie sj>ecits fitnu Olari.s, i. 257 ; 
fossil l.trnl species, raic, i. 25B j foot¬ 
steps of iu ScolUnd, i, 25i»; boh- 
waitsF species, locality of, i. 255, 
Tour, supposed of u fotvigner throug}< 
England, i. 1. 

Tours, Artesian wells in chalk, of, j, 
•566, 

Townsend, Air., on origin uf siaings,!. 
560. 

Tracbelipods, two sections of, cutnivo- 
runs and herbivorous, i. 297 ; carni¬ 
vorous, perforofe Jiving sheilfi, i. 
29B ; carnivuiou.s raui before the ter¬ 
tiary strata, i. 299 ; herbivorous, cs- 
tenrl ttnough al! strata to she present 
time, i. 299; carnivorous succeeded 
to limctions of extinct cuiuiiuiuus 
cephalopi»ds, i, 300, 312. 

'rriichyto, character and pheuonieaa 

of, ii. 7. 

'frap, various phenomena of, ii. 6. 
Trausititm series, history and extent of, 
i. tiO; stiata, character of their fossil 
vegetables, i, 453, 

'I’ransmutiilion of species, disproved in 
the case of llf,hcs, i. 294 j theory of, 
opposed by trilobites and anitnalu 
alHod to tlieui;, i. 39.5; associatinl 
with development by Eamarck, .585. 
'I'revelyan, Mr. W. C., bi,s discovery of 
coprollies near Eeith, i. 199. 
'I'rigoneUito.sat'eopiJicala of ainmonifes, 
i. 610. 

„Trilobitc.s, geographical and geological 
disliibuuon of, i. 389; genera and 
sjierieu of, i. 391 . history and stfuc* ' 
tore of. t. 3.91 : living anjuiala allied 
t«, 1 , 392, cl sy(|. ; eyes of, i, 396 ; 
j^jy-udogicf^l mierciictw from .fossil 
^ayes, i. 401, et 

fossil,' localities of, i. 257. 


Trygon, fossil in tertiaiy strata, i. 291. 

Tucker, bis speculation as to possible 
existences iu the iiileiior of ihecaitb, 
i. 57 ; his view of the relations of the 
woitd to man, i. 99. 

Tufa, calcareous, local deposits of, ii. 
11 . 

Turin, Irenes in museum at, i. 93. 

Tmrilite, character and extov'ft of, i. 
370.- 

Turtles, fossil, t. 2.56, 2.57. 

Ulodendiou, character of, i. 475* 

Ihilty, geoIualc.ll argunieut for the 
unity of the Deity, i. .582, 58.‘3, 584 

Val D'Arno, bones in fresh water 
fuiraalton of, i. 93. 

Vapour, influence of, in causing elova- 
tioiis of land, 1 . 43, 

Vegeta hies, study of fussil.impoitunt, i. 
4.50 ; recent sub-inArioe, ilivisions 
of, i, 451; ftissil sub-murine, divi¬ 
sions ol, i. 452 I levrcstriat, geologi¬ 
cal disIriUntiouH of, i. 4.52; reruiiiurj 
of, jwfseivcd in co.il foiinution, i. 
457, 4.58 ; remains of in transition 
strata, i, 163, 459 ; gonera, miX't 
abundant in coal,i. 479 ; piuporlioos 
of famiVit'6 ill coal fnnnalion, i. 48i) ; 
lemains of, in secomlary strata, 
490 ; lemains of, in terliarj^ strata, r. 
507 ; numbers of fu&^ii and recent 
spei'ies, i, .521 ; characters of timing 
thy thriHi great geologic.)I epochs, i. 
.520—622 ; coanectiuu of with phy- 
sico-theology, i. .>23, 

Veins, tnincrdl, origin and disposition 
of, i, .548, .550; nioc-t frcrjiiont in 
early rock..., i. 349; theories respiict- 
ing origin of, i. 3-51; appuidtus for 
production of, i. 670; gramtic, in¬ 
tersecting older granite, li- 4 ; of s>ie- 
nite, porphyiy, serpentine and green¬ 
stone, ittlcrseeting other rock.',, li. 5 ; 
mineral, induenec of olecirc-niagtietie 
action in, li. 107—K>9. 

VerlebiDta, joprescnied by fishes in the 
transiliou furinatioii, i. 62 . 

A'ision, organs of, in conchifere and 
radiala, i* 605. 

Volcanos, jpresent ofl'ect or, „ 47. 

' Volca ic forces, their effects on the 
coiiunion of the globe, i. 49. 

Volcaiiic rocks, freepaept in tertiary 
strata., i. 89; of ntodern formation, 

' ii. 7, 

Voltx, AL, on mantellia from Jaineville, 
i. 4f^2 ; has dLyotcreil opercnla of 
nmtnonites, i. 618. 
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\'oluia, genus of conifcra lo ac* red 
- sandstone, i. 485. 

Watchet, nacre of ammonites pte- 
served in Has at, i, 376. 

• Water, iuVank in geological dynaraies, 
. i. 35; supplied to springs by strati' 
fi<5d ,rocls, i. 70 ; its agency in pre* 
serx^stm organic remains, i,' IS? ; cu- 
cxiialtolltof in metallic veins, U 5^ 
perpetual circulation and functions 
of. I. 557, 558. 

VVater*baUoon, its action analogoit? to 
tfiai of tbe air chambers in the shell 
of nautilus, i* 007. 

M aters, not created on the third day of 
Mosaic cosmogony,!. 26; soiirre.-! of 
mineial and thermal in faults, i. .569. 
Watt, his expeiiments on crj'staUira' 
riou of bodies cooled slowly, i. 41. 

VVebster, Mr., section prepared by, ii. 3, 
dirt bed, &c. in Portland di.scove.eii 
by, i. 613; matrix of sillcified tree* 
in Itortland a.scertaincd by, i. til3 ; 
Purberk series dislioiruishcd tioui 
Portland oolite by, i, 613 ; teai.iry 
forrti.ilion.s in the I. ot \\ i<;;(»l di^^.o- 
vered by, i. 77. 

Weiubohla. ^ietdle, intersecting and 
oxcrlying chalk at, n. 5. 

Wois, Psotoisor, his account, of bones of 
jnegathenum, i. 160; his beliol that 
the megatbeiium had annoui, i, IGl. 


“ ' ' ' 

V'V'elts, rlMt-of. water in, i. 561. 

Werner, bis theory of slid formation of 
stratilwd. rofcks,s. 44; of vetus, i. 5S1. 

W'heatstojijo, Prof,, on crystals produced 
by «J(to>w)-chemieal adtion, i. 553 ; 

opinion of the value of Mr. Po*'a 
and M. Becquerf4’s'eiectroi-clMjniu'.ai 
tcsearches, i. 617. 

\Vbtiwetl,,3Mr., his vtew of the nebular 
hypotlmsia, i. 4t»; fua report e«, mi¬ 
neralogy, i. 598. 

W’hilby, amtnonitcR fiom, i. 339. 

Wielieitkn, salt in tertiary foitnatiun, i. 
7± 

Winds, ertect in cansiog unduhtiicns 
duriugtbc formation of stone in Pott- 
land, 1. 4515 ; effect in forming strata 
in Renouda ond tn Cornwall, i. 197. 

Withain, Mr., bis }»ibUc,rtjouH on f«s-i»i] 
comferse, i. 484. 485, 488. 

W"orm holes, fos.-iil, i, 360. 

\'iiricll. Mr., on the \ision of birds, 
i. 173. 

/nma puog<'ns, mode of iutloicscence, 
i. 494. 

/-.unuispiialis, budson trunk of, i. 500. 

Ziitiiiii hornda, soctionof trunk of. i. 497. 

/iflon, Mr., his description ot fossil pens 
and ink bags in \V irtcinbc.ig, i. 308. 

Zoology, study of, indUpensitblo to gt.o> 
logy, i. Hi. 
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